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The Ries Electric Welding and 
Tempering System. 

This invention is intended 
vide a new method of welding and 
laying railway tracks, whereby rail 


joint is formed the clamps are moved for- 
ward, the tempering box J slipped over the 


to pro-| jcint, and the operation repeated at the next 
| joint. 
forward progressively as the successive rail 


The welding platform or car is moved 


lengths of any cross section may be per-|sections are united, the same engine that 


manently joined and laid end to 
end in situ, thus forming practically 
continuous rails and furnishing an 
almost perfect road-bed, free from 
rail joints and their attendant evils 
—chairs, fish plates, nut locks, etc. 
that have always been the fruitful 
cause of accidents and the chief 
source of expense for repairs and 
maintenance of way and rolling 
stock. The welding of two rails is 
effected by means of an electric 
current of large volume or heating 
capacity, which in the space of a 
few seconds brings the ends of the 
rails to a fusing heat. The joint 
thus formed is then compressed 
and tempered to its original degree 
of hardness, so that the wear on all 
portions of the rail surfaceis uni- 
form. 

In the accompanying cuts we have 
reproduced the main features of the 
invention. In Fig. 1, A is a dia- 
gram of an alternating current 
dynamo, the wires from which lead 
to the binding posts a and 0 of ap 
inductional transformer or converter 
of special construction. The pur- 
pose of this transformer is to con- 
vert the high-tension primary current 
generated by the dynamo A into a 
low-tension secondary current hav- 
ing the required volume to pro- 


Means are also provided for compressing the 
metal while under the influence of the cur- 
rent, thereby producing a smooth and 
finished joint that has a much greater tensile 
strength than any other portion of the rail. 

It will be evident that some means must 








ie 





duce the necessary heating effect. 
The amount of current converted by 
the transformer is under perfect 
centrol, and is varied to suit*the 
requirements of the work by 
means of a _ suitable switch. The trans- 
formed current is collected from the second- 
ary coils of the transformer by the conductors 
M, N, whose terminals P, R, are connected, 
as shown in dotted lines, with the welding 
clamps B”’, B’, shown in Fig. 2. These 
welding clamps are mounted upon an ad- 
justable inclined platform ¥”’, which, to- 
gether with the dynamo and transformer, 
forms part of the equipment of the pilot or 
construction car. 

In order to effect a weld between the ex- 
tremities of two rails, the ends to be joined 
are secured respectively between the jaws of 
each clamp, as shown in Fig. 2, leaving a 
small part of each rail projecting into the 
space between the two clamps. Pressure is 
then brought to bear upon the upper clamp, 
which is movable and insulated from the 
lower clamp, so that the ends of the rails bear 
firmly against each other, and the current 
from the transformer is then gradwally ad- 
mitted to the welding clamps through the 
copper cables D’ D”. As the electrical re- 
sistance of the secondary circuit is greatest at 
the point of contact between the two rails, 
an intense heat is developed at that point 
which almost instantly fuses and unites 
them. The current is so graduated as to do 
this without affecting the re-tempering 


properties of the metal, and as soon as one 
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runs the welding dynamo being used for 
propelling and transferring the pilot car. 
Figs. 5 and 7 represent various forms of 
clamps for holding the rails in alignment 
during the process of welding, and these 
clamps are so constructed as to permit of 
quick and rapid work. The clamp shown 
in Fig. 7 produces a ribbed joint, as illus- 
trated in Fig. 10, which is found to give an 
extremely strong and tenacious juncture, 





Electric Light Wiring Rules. 





REGULATIONS OF THE Boston Fire UNDER- 
writers’ Unton,"FOR THE Use OF ELEC- 
tric LignTING APPARATUS. APPROVED 
NovEMBER 1, 1887. 





ARC LIGHT WIRES, 





Conducting wires must be seven 
feet above roofs, and placed so as 
to avoid ladders of the fire depart- 
ment and fire shutters. 

Whenever electric light wires are 
in proximity to other wires, dead 
guard wires must be placed so as to 
prevent any possibility of contact 
with foreign wires, in case of acci- 
dent to the wires or their supports. 
Conducting wires must be secured 
to insulating fastenings, and cov- 
ered with an insulation which is 
waterproof on the outside and not 
easily worn by abrasion. When- 
ever wires pass through walls, roofs, 
floors or partitions, or there is liability 
to’moisture, abrasion, or exposure 
to rats and mice, the insulation 
must be protected with rubber, 
stone ware or some other satisfactory 
material. Wires entering buildings 
must be wrapped with tape and 
bent in such a manner that it will 
b~.  B_ 
prevent the water entering the build- 
ing. All wires passing over or un- 
der steam, gas or water pipes, must 

.have a good insulation between 
them and the pipes. Blocks of wood 
are the most desirable. This rule 
also applies to foreign wires—they 
should be treated the same as pipes. 

Wires should go over water pipes, 
where it is possible, so that the 
moisture will not settle on the 
wires. 

Hard rubber hooks are not desirable as 
fastenings, and tacks or staples must in no 
case be used for fastenings or brought in 
contact with the wire. 

In damp places, wires must be run on 
glass insulators, and kept entirely clear from 
contact with inflammable material and any 
substance likely to make a ground connec- 
tion. 

The use of lead-covered wires, or wires 
whose covering contains paraffine, is pro- 
hibited. 

The use uf Underwriters’ wire will not be 
passed where it is concealed in any manner. 
It must be in plain sight, on the walls or 
ceilings. Wire that is covered with mould- 
ing must have a water-proof insulation that 
is approved by this Union. 

Joints in wires to be securely made and 
wrapped with tape ; soldered joints are de- 
sirable, but not essential. Wires conducting 


be provided to permit of expansion and con- , electricity for arc lights must not approach 
traction of the continuous rails thus formed. | each other nearer than one foot. 


Mr. Ries proposes to divide each rail into | 
sections one-quarter of a mile in length, | 
fasten these sections at their center and allow | 
them to expand in both directions. A di- 
vided expansion joint, Figs. 9 and 11, is, 
formed on the ends of each section, this | 
joint being so arranged as to give a solid | 
support to the wheels while passing, so that | 
practically the entire track is one smooth, 
continuous way.— StreetRailway Journal. | 


Care must be takea that the wires are not 
placed above each other in such a manner 
that water could make across connection. 

Cut-off boxes for arc lights must have the 
words On and Of marked on them. They 
must be placed in a well-protected and acces- 
sible place, so that they can be operated by 
the firemen or police. 
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ARC LAMPS, 


For arc lamps, the frames and other exposed 
parts of the lamps must be insulated from the 
circuit. Each lamp must be provided with 
a separate band-switch, and also with an 
automatic switch, which will close the cir- 
cuit and put the lamp out whenever the car- 
bons do not approach each other, or the 
resistance of the lamp becomes excessive 
from any cause. The lamps must be provi- 
ded with some arrangement or device to pre- 
vent the lower carbons from falling out, 
in case the clamp should not hold them 
securely. 

For inside use, the light must be surround- 
ed by a globe, which must rest in a tight 
stand, so that no particles of melted copper 
or heated carbon can escape; and when near 
combustible material, this globe must be 
protected by a wire netting. Broken or 
cracked globes must be replaced immedi- 
ately. Unless a very high globe is used, 
which closes in as far as possible at the top, 
it must be covered by some protector, reach- 
ing to a safe distance above the light. 


INCANDESCENT WIRES. 


Conducting wires must be seven feet above 
roofs, and placed so as to avoid ladders of 
the fire department and fire shutters. All 
connections must be soldered and wrapped 
with tape. 

Whenever the electric light wires are in 
proximity to other wires, dead guard wires 
must be placed so as to prevent any possibil- 
ity of contact with foreign wires, in case of 
accident to the wires or their supports. 
Conducting wires must be secured to insu- 
lating fastenings, and covered with an insula- 
tion which is water-proof on the outside and 
not easily worn by abrasion. Whenever 
wires pass through walls, roofs, floors or 
partitions, or there is liability to moisture, 
abrasion, or exposure to rats and mice, the 
insulation must be protected with rubber, 
stoneware or some other satisfactory mate- 
rial. Wires entering buildings must be 
wrapped with tape, and bent in such a man- 
ner that it will prevent the water enter- 
ing the building. All wires passing over or 
under steam, gas or water pipes, must have 
a good insulation between them. Blocks 
of wood are the most desirable. This 
rule also applies to foreign wires—they 
should be treated the same as pipes. 

Soft rubber tube is not desirable as an 
insulator. 

Wires should go over water pipes, where 
it is possible, so that the moisture will not 
settle on the wires. 

Where incandescent wires enter buildings, 
they must have double-poled safety catches 
as near the entrance as possible. 

The main wires must not be less than two 
and a half inches apart, except where they 
are in grooves. 

‘The use of lead-covered or wires whose 
covering contains paraffine is prohibited. 

All wires that are fished over the ceiling 
or in the walls, must have a water-proof in- 
sulation satisfactory to this Union. This 
rule also applies to wires covered with mould- 
ing, or concealed in any manner. 

Where Underwriters’ wire is used, it must 
be in plain sight on the walls or ceilings. 

Care must be taken that the wires are not 
placed above each other in such a manner 
that water could make a cross connection. 

Wires that are run in damp places must be 
run on glass or porcelain insulatators of 
suitable form. 

For incandescent lamps, the conducting 
wires leading to each building, and to each 
important branch circuit, must be provided 
with an automatic switch or cut-off, or its 
equivalent, capable of protecting the system 
from any injury due to an excessive current 
of electricity. These devices must be pro- 
portioned to protect the smallest wire in the 
loop to which they are attached. 

On all loops of incandescent circuits, safe- 
ty catches must be used on both sides of the 
loop, and switches on such lgops should be 
double poled. 

Ceiling blocks that are used on pendant 
drops must have safety metals in them where 
flexible cord is used. Cord should have a 
knot tied in it with the knot on the top side 


of the block, so that the strain will come on | Wires must be run in plain sight. In damp 
the knot instead of on the connection ; and places they must have a water-proof cover- 


where it is pos-ible, a knot should be inside 
of the socket, the same as the block. 

The small wires leading to each lamp from 
the main wires must be very thoroughly in- 
sulated, and if separated or broker, no at- 
tempt made to join them while the current 
is in the main wires. 

When wires are put on gas fixtures, the 
fixture must be isolated from the main pipe, 
and the insulator used for this purpose must 
be made so that the sediment in the gas will 
not form a connection over the insulating 
material. 

Chandeliers or brackets attached to any 
ground connection must have insulating 
yokes or couplings on them. Individual in- 
sulating of lamps at the sockets will not be 
passed except on brackets in special cases 
that may be approved by the inspector. 

DYNAMO MACHINES. 


Dynamo machines must be located in dry 
places, not exposed to flyings or easily com- 
bustible material, and insulated upon wooden 
foundations. They must be provided with 
devices capable of controlling any changes 
in the quantity of the current; and if these 
governors are not automatic, a competent 
person must be in attendance near the ma- 
chine whenever it is in operation. 

Each machine must be used with complete 
wire circuit ; and connections of wires with 
pipes, or the use of ground circuits in any 
other method, are absolutely prohibited. 

The whole system must be kept insulated, 
and tested every day with a magneto for 
ground connectious in ample time before 
lighting, to remedy faults of insulation, if 
they are discovered ; and proper testing ap- 
paratus must in each case be provided. This 
applies to both central station and isolated 
plants. ; 

Testing circuits for grounds with a battery 
and bell is not considered a reliable test. 

Preference is given for switches construct 
ed with a lapping connection, so that no 
electric arc can be formed at the switch when 
it is changed; otherwise the stands of 
switches, where powerful currents are used, 
must be made of some incombustible sub- 
stance which will withstand the heat of the 
arc when the switch is changed. 

MOTORS, 


Wires for motors should be run exactly as 
for lamps on similar circuits. On low tension 
circuits where motors are run in mult'ple, 
safety catches must be used on each side of 
the circuit. 

On high tension circuits the same restric- 
tions apply as for arc lamps, and suitable 
cut-outs must be provided. 

Motors must be treated as dynamos as re- 
gards insulation, flyings, dampness, etc, 

While these rules are intended to be com- 
plete, some cases may arise where, in the 
judgment of the inspector, some deviation 
from them may be necessary in order to se- 
cure safety. 

RULES FOR RUNNING INCANDESCENT CIR 
CUITS FROM ALTERNATING MACHINES. 
Outside wires should be treated as arc 

light wires; inside wires the same as incan- 
descent circuits. Converters on alternating 
circuits must be outside of buildings, and 
must be placed high enough from the roof to 
prevent possible injury to fremen. 

RULES TO APPLY TO THE RUNNING OF IN- 
CANDESCENT CIRCUITS WORKED FROM ARC 
CIRCUITS. 

The running of incandescent lights or sys- 
tems on arc circuits should be avoided ; but 
wherever this is unavoidable, a proper device 
or ‘‘ distributor,” such as may be approved 
by this ‘‘ Union,” must be provided to pre- 
vent the possibility of an excessive arc cur- 
rent being thrown on to any one portion of 
the incandescent system; such device or 
“‘ distributor ” must have the approval of this 
‘* Union” before it is put in operation. It 
must remain open to inspection at all times, 
and no change made in any part of the in- 
stallation after it has been approved, without 
consent of this ‘‘ Union.” 

Only such wire as has been approved by 
this ‘‘ Union” shall be used in constructing 





lines and circuits, 





ing. 

The positive wire or wires must be kept at 
least two and a half inches from the negative 
wire or wires in running from the distributor 
or regulator, to the fixtures and lamps, and 
return; except that “twin wire” may be 
used for a single lamp. 

No wires should be run through partitions, 
floors or walls, without being encased in a 
tube of hard rubber, porcelain, or covered 
with tape. Soft rubber tube is not desirable 
as an insulator. 

The ‘safety fuses” must be so propor- 
tioned that they will melt long before the wire 
is heated to an unsafe degree. 

Dust must not be allowed in the distributor- 
box or any of the electrical connections. 

The contdct points should be kept clean, 
and care should be taken to insure solid elec- 
trical connections at all the points of contact, 
and all parts must be kept free to move 
easily. 

In case any defect should arise in the dis- 
tributor or regulator, or the wiring thereto, 
it must be arranged so as to automatically 
and absolutely shunt off from the arc circuit 
at once. 

In working distributors, the line or circuit 
current must be kept at its standard amount 
by tests made by ampere meter, from time 
to time. In no case must the amount exceed 
the standard. 

Every company shall have a competent and 
reliable person to examine, daily, every dis- 
tributor and regulator, or similar device 
which may in the future be applied to arc 
circuits. 

Where incandescent lights are run on arc 
circuits, the following-named practices are 
strictly prohibited : 

Fastening or attaching electroliers, or 
lamps, to any gas fixture which may be in 
electrical connection with the earth. 

The running of concealed wires to the elec- 
troliers, or lamps, wnder any circumstances. 
They must be entirely open to view. 

The placing of any distributor box or regu- 
lator, electrolier, bracket, or Jamp in such 
position that it may be connected in any way 
with any other wires, steam fittings, gas pipes, 
gas fixtures, etc., which may be electrically 
connected with the earth. 

The placing of the distributor, electrolier, 
etc., in any damp location, or in close prox- 
imity to any metal or other conductor of 
electricity. 

The building or placing of anything around 
the distributor or regulator so as to cut off 
easy access to it, or obstruct the access of air 
to it. 

All joints, after leaving the distributor or 
regulator. must be soldered, using acid as 
flux. Resin will not be approved under any 
circumstances. 

All new devices should be submitted to the 
inspector of the ‘‘ Union,” and must be ap- 
proved by him before permission can be 
given for their use. 

While these rules are intended to be com- 
plete, some cases may arise where, in the 
judgment of the Inspector, some deviation 
from them may be necessary in order to se- 
cure safety. 

THE FOLLOWING FORM SHOULD BE USED IN 
POLICIES. 

Permission is given for the installation» 
and for the use of such wires, lights, and ap- 
paratus of any electric light or electric power 
system, located in or on the insured premises, 
as have been or shall be approved by the 
Boston Fire Underwriters’ Union. 

—_—___ +e —__—_ 
Electric Lighting in Philadelphia. 

The Electrical Committee of Councils ap- 
proved of the annual estimate of the bureau, 
amounting to $239. 980.50 for next year. This 
is an increase of about $25,000 over last year, 
the additional amount being intended to ex- 
tend the electric light system throughout the 
city. During the discussion of the various 
items in the bill, Director Stokley stated 
that it was the intention to ask councils for 
an appropriation sufficient to erect electric 
light plants, one on the Delaware front and 
the other along the Schuylkill. He said that 
a year’s time would be required to construct 





the necessary plants, but that when erected 
and in fuil operation, a handsome revenue 
would be derived from private sources to the 
city. No locatio: had as yet been definitely 
considered, but the director thought that the 
old Kensington Water Works, at the foot of 
Otis street, which wil] soon be abandoned by 
the water bureau, would make an excellent 
location for the plant. In answer to an in- 
quiry, he said that the two plants would cost 
from $350,000 to $400,000. 
Piha ee 
The Brussels Electric Tramway. 


An interesting paper on the electric tram- 
way of Brussels has been contributed by Mr. 
A. Bandsept to the proceedings of the 
Societe des Anciens Eleves des Ecoles 
Nationales d’Aris et Metiers. The cars on 
this line are propelled by a motor placed 
under the floor, and a current is supplied by 
Julien accumulators, which are inserted 
under the seats from the sides, and not from 
the end of the car, as in Reckenzaun’s ar- 
rangement. The battery is divided into 
sections, and contact springs are fitted which 
establish the continuity of the circuit by the 
action of pushing each section in. The 
grids, or supports, of the active material 
in the accumulator plates are cast of en 
alloy containing ninety-five parts of lead to 
three and one half parts of antimony and 
one and one-half parts of mercury. It is 
claimed for this composition that the grids 
are very stiff, inoxidizable, and that the 
surface of the metal insures firm adherence 
of the filling-in paste. Two batteries are 
required for each car, so that one may be in 
service while the other is being charged. 
During the last five months the regular 
routine was to run thirty miles before re- 
placing the battery. The total weight of the 
car in working, and with its full comple- 
ment of passengers, is six tons. The weight 
of the battery is thirty cwt., and the 120 
cells composing it can be united, 30, 60, 90, 
or all in series, producing an electro motive 
force of respectively 60, 120, 180 and 240 
volts. These different combinations are pro- 
duced by a regulating switch, by which the 
speed of the car is controlled. The elec- 
tromotor is fixed to the under side of the car 
floor near one of tbe axles, and works by 
means of rope gear, an intermediate shaft 
suspended between the two axles of the 
car. From this countershaft motion is trans- 
mitted to one of the axles by a pitch chain. 
The motor is scarcely powerful enough for 
the work, but its general arrangement is con- 
venient. The field magnets are compound 
wound, so as to increase the torque on steep 
gradients when the current is large. The 
commutator and brushes present a special 
feature. There is a double commutator, the 
sections of one being connected with those 
sections of the other which are diametrically 
opposite, so as to bring the positive and 
negative brushes side by side, and not on 


opposite sides of the commutator, as gener- 
ally arranged. There are two sets of brushes 
so connected that when one pair is on the 
other pair is off, and by this means the direc- 
tion of motion is controlled. 
— +. —___ 


Heat from Electricity, 


One of the newer applications of electricity 
was shown, with beautiful stage effect, in the 
production of Wagner's opera, Siegfried, in 
New York, on Wednesday night. In the 
course of the opera, Siegfried wields anew 
the broken sword “‘Nothung,” and electricity 
is brought in to make the scene effectual. 
Just how thecurrent is applied, or what work 
it does, the reports do not say, but it was 
shown, at a recent meeting of electricians in 
New York, that a current can be so used as 
to fuse the surfaces of two pieces of metal 
and admit of their being forged, as in an 
ordinary furnace. This may not amount to 
much for spectacular purposes—although it 
will sometimes enable the actors to dispense 
with an inconvenient fire on the stage—but 
it amounts to a great deal for mechanical and 
scientific uses. 

_For one thing, it is likely to render the 
picturesque but dangerous blacksmith shop a 
thing of the past. The roaring forge, the 
flying sparks, the puffing bellows, will be 
replaced by a couple of innocent-looking 
wires, and the broken rod will be spliced or 
the incipient horseshoe brought to a glow in 
less time and with far less danger of starting 
a conflagration than by the present method. 
Electricity as a means of heat is an extension 
into a new field, and one of almost unlimited 
possibilities. —Philadelphia Inquirer. 
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Electric Light Versus Gas, 

Behold, it came to pass that a certain gas 
man of the city of Charleston, waxing wroth, 
did write in these words : 

“‘T have read with interest your article in 
Dirie upon the cost of erectiug electric 
light plants, and the probable dividends they 
will pay. I am largely interested in gas 
stocks, and your communication contains 
some points that I would like to inquire into 
more fully. My experience has been that 
the electric light is too white and glaring, 
that it attracts millions of bugs, and that it 
throws a ghastly pallor over everything. 
The carbon points are apt to extinguish 
themselves at most inopportune times and 
leave everything in darkness, and the flicker 
ing of the light would, in my opinion, make 
it undesirable for lighting dwelliogs. We 
use the light here for large stores and street 
lighting, and in Savannah and Augusta it is 
also used. Is there not a plant in Atlanta ? 
Suppose a man has his house fitted with gas 
pipes and the light is the same price as the 
electric, why should he incur the additional 
expense of running wires through his house 
to put in the electric light 2? Good water gas 
or naphtha gas is good enough for any sensi- 
ble white man, and it seems to me you don’t 
take into consideration the fact that no man 
wil] put in a new-fangled light unless he can 
save money. I should be glad to have some 
light (not electric, but good, common sense 
light) on this point.” 

In the first place, our friend from the 
earthquake city evidently does not know the 
difference between an arc ligbt and an incan- 
descent. The light he describes is the arc, 
which is formed by a tremendous current of 
electricity passing through two pieces of car- 
bon whose points are placed nearly together. 
This light is suitable for street lighting. The 
incandescent lamp is about the size of a tur- 
key egg, and consists of a glass bulb in 
which is enclosed—io a vacuum—a platinum 
wire or bamboo fiber. Through this a cur 
rent of electricity is passed and the platinum 
or fiber becomes incandescent, giving a soft 
light equal in brilliancy and softness to six 
teen wax candles, hence the term sixteen 
candle power lamps. 

The incandescent lamp can be held in the 
hand while burning. It does not attract in- 
sects as much as kerosene or gas, as the light 
is softer. 1t does not throw ‘“‘a ghastly pal- 
lor” at all; in fact, it is the only light by 
which silks and other dress goods retain at 
night the same color as in the daytime. It is 
impossible for the light to flicker, as a pat- 
ent governor on the engine causes the dyna- 
mo to run with perfect evenness, and when 
the light goes out through accident to the 
**bulb,” it takes but three seconds to set it 
aright, the ‘‘ bulbs” being s> perfectly ad- 
justable that a child can put one in place in 
five seconds. The principal question asked 
by our Charleston friend is as to the cost of 
putting in the light. In reply I can but say 
that it is customary for the electric light 
company to do all wiring at its own expense, 
so that the house owner—especially if he is 
building and wants to save a plumber’s bill — 
tinds it decidedly advantagevus to use elec- 
tricity in preference to gas. 

** Good water gas, or naphtha gas, ts good 
enough for any sensible wh:te man.” Is it? 
This is a question that certainly has two 
sides. From an official report I condense 
the following figures, relative to fires in New 
York city during twelve months: 


Fires caused by kerosene. . 259, loss $94,657 
Fires caused by matches.... 35, loss 22,570 
Fires caused by candles.... 88, loss 30,667 
Fires cause l by gas ........ 110, loss 128,174 


And yet “gas is good enough for any 
sensible white man,” is it? During the 
twelve months alluded to there was one 
small fire (damage about $60), in one of the 
engine rooms of an electric incandescent es- 
tablishment, the only fire during the year 
caused by incandescent apparatus. It should 
be borne in mind that it is impossible for an 
incandescent lamp to set fire to anything. 

And.still another point: Gas throws off 
sulphur, ammonia, carbonic acid and sulphu- 
retted hydrogen; it consumes the air, vitiates 
the atmosphere, consumes the oxygen; makes 





all colors unnatural; the light is unsteady 
and there is always danger from asphyxiation 
and the use of matches; there is expense 
from leaks in the pipes and from water and 
air in the burners; there is expense from the 
freezing of pipes; there is always danger of 
explosion and of fire from some leak in the 
pipes; the ceilings and decorated walls get 
smoked and metals in the rooms where gas is 
constantly burned tarnish quickly ; while each 
year scores of fatalaccidents are reported in 
hotels due to carelessness in the use of gas. 
The recent horror at the Olympic Theater in 
Paris is an illustration in point too. And 
yet “‘gas is good enough for apy sensible 
white man ”’ is it? 

Another illustration and I am done. Two 
‘six foot gas burners” (12 feet per hour) 
consume, in an ordinary room, in one hour, 
17.25 cubic feet of air aud 5.47 cuhic feet of 
oxygen. During this same hour 34 525 cubic 
feet of air has become vitiated, and the gas 
has produced and disseminated into the 
lungs of the occupants of the room 3.21 cubic 
feet of carbonic acid. One pound of water 
placed in a room twenty feet square unoccu- 
pied, in which two gas burners are ligbted, 
willl increase one degree in temperature in 
one hour. If the room is occupied it wil! 
increase half a degree more. Is it any won- 
der we are a race of consumptives and bron- 
chitisites? And yet ‘‘ gas is good enough for 
any sensible white man.” 

Mark the prediction—the days of the gas 
plants are nombered. Electricity is the light 
of the future. Our grandfathers thought 
candles ‘good enough” till they got gas. 
Now we, in our turn, will discard the ga 
and take up the newer light because it is 
cheaper, healthier, prettier and less danger- 
ous, anc because there are some ‘‘ sensible 
white men” who are of the opinion that gas 
is not ‘* good enough” for them.— Diévie. 

———__- a e—_—_——__ 


The Westinghouse Automatic Electric 
Air-Brake. 





By H. Houwerira. 





In addition to the ordinary Westinghouse 
experimental equipment the train at Bur- 
hngton was equipped with a small bat- 
tery on the engine, and an electric switch 
connected with the engineer’s valve in such 
manner that when the valve was brought to 
a position to apply the brakes quickly, as for 
an emergency stop, a circuit from the bat- 
tery to a wire extended throughout the train 
was closed. The wire forming this circuit 
was carried inside the train pipe and air hose. 
The connection from car to car was made 
automatically when coupling the air-ho-e, 
by insulated, spring-actuated, metallic con- 
tact buttons located in the center of the air- 
hose couplings. Several portable electric 
valves were used. These were so arranged 
that they could be carried anywhere between 
the ordinary air-hose coupling and acoupling 
piece secured to the end of the train pipe. 
When these valves were thus coupled in po- 
sition the circuit would be made through the 
coils of an electro-magnet, the armature of 
which operated a valve controlling commu- 
nication from the train pipe to the atmo- 
sphere. Several of these valves were carried 
in the train, as, for example, one at the end 
of the twentieth and one at the end of the 
fortieth car. When now it is desired to 
make an emergency stop, the engineer’s 
valve is brought to such a position that the 
circuit from the battery is closed through 
these electro-magnets, so that the train pipe 
is opened to the atmosphere through these 
portable valves at the same time with the 
engineer’s valve, thereby quickly reducing 
the pressure throughout the train pipe and 
thus applying the brakes through the action 
of the triple valves. These electric valves 
are not used in applying the brakes easily, 
or in graduating the brake, which is done as 
with the ordinary Westinghouse brake. To 
release the brakes the circuit is broken, and 
the train pipe is then charged from the main 
reservoir on the engine in the usual manner, 
the time required to release the brakes being 
thus largely dependent upon the length of 
the train. 











Improved Electric Light Switch. 

We are indebted to Jndus‘ries for the an- 
nexed illustration, which represents a new 
and simple form of switch which has re- 
cently been patented, and of which Messrs. 
Rose & Co, Manchester Road, Bradford, 
England, are at present the sole makers. Tne 
speciakadvantages claimed for it are: That 
the surfaces are kept together under pressure, 
and hence perfect contact is obtained ; that 
the contact can be broken instantly, which 
is a notable advantage ; and that, owing to 
the simplicity of its construction and the 
strength of its few parts, it is not likely to 
get out of order. The terminals are con- 
nected by a bow spring mounted on a slide. 
The spring is moved into contact by a cam, 
which keeps it bent, and thus maintains it in 
contact with the terminals under pressure. 
When the cam is turned through a small 
angle, a spiral spriug acting on the slide at 
once breaks the contact. Owing to the sym- 
metrical form of the cam, the handle may be 
turned either way, which is a distinct ad- 





Rose & Co’s Swiron. 


vantage. These switches have been used for 
some time past in cotton mills, private houses, 
offices, and fine art g:lleries, with satisfactory 
results. They have been specially designed 
for safety, and are mounted on slate or 
marble bases ina substantial manner. We un- 
derstand that they are made in various sizes, 
suitable for use with one lamp, or for main 
cables supplying up to two hundred lamps, 
and at a price which is likely to bring them 
into extended use. 
——_c ao —___—_ 
The Light of the Future, 





By James STERNES. 





Unquestionably the light of the future 
will be produced by electricity. Its ad- 
vantages qs a street illuminant are so obvious 
that presentation of them will not be re- 
quired in this brief article. In the matter o 
street lighting, however, the public is as 
vitally concerned as are the individuals or 
corporations who secure the contracts for 
lumination. The public pays, therefore 
the public should acquaint itself with the 
value of the article it is asked to purchase. 
Discrimination is the bane of city builders. 
While the continental transportation company 
which builds up one city at the expense of a 
neighbor is a public enemy, what epithet 
shall describe the domestic corporation 
which, by corrupt combinations with the 
home rulers, prevents the community upon 
which it has fastened from gettiog light or 
any of the necessaries of life as cheaply as 
rival cities are supplied therewith ? 

The steady growth and development of 
the South signifies a similar growth and de- 
velopment of illuminating companies within 
her borders, and [ regard the South asa 
most promising field for profitable invest- 
ment in such enterprises. Naturally, the in- 
vestor looks only for profit and the bighest 
possible percentage thereof, but against 
undue extortion, the public can, in large 
measure, protect itself if it knows what the 
commodity sells for in a number of places. 

I present here a list showing the prices 
paid for gas for private and street illumina- 
tion, by twenty two cities : 

Cleveland, $1.00 per 1,900 feet. 

Chicago, $1.00 per 1,000 feet. 

Baltimore, $1.00 per 1,000 feet, and 50 
cents in part of the city. 

Toledo, $1.00 per 1,000 feet. 

Pittsburgh, 75 cents per 1,000 feet 


Cincinnati, $1.06 per 1,000 feet. 

Milwaukee, $1.30 per 1,000 feet. 

New York, $12.20 each lamp per annum. 

Brooklyn, $21.59 each lamp per annum. 

Sandusky, O., $16.50 each lamp per an- 
num. 

Minneapolis, $15.63 cach lamp per annum. 

Washington, $20.00 each lamp per annum. 

Buffalo, gas per 1,000 feet costs $1.40, and 
gas per lamp per annum costs $23 40. 

Kansas City, M»., $2 per 1,000 feet. 
| Providence, R. I., $1.50 per 1,000 feet. 
Worcester, Mass., $1.50 per 1 000 feet. 
Lynn, Mass , $1.80 per 1,000 feet. 

St. Paul, Minn., $2952 each lamp per 
| year. 

New Haven, Ct., $28.00 per lamp per 
year. 

It is not my purpose at this time to make 
comparisons between cities, or to inquire 
| why this illuminant should cost more in one 
| place than in another. Further on, I may, 
|in a general manner, refer to it. In twenty- 
| nine cities the streets are lighted by electricity 
at prices as below : 

Portland, Me., $156.25 a year per light. 

Minneapolis, Minn., $150 a year per light. 

Brooklyn, $177 a year per light. 

Quebec, Canada, $80 a year per light (arc). 

Toledo, O., $152 50 a year per light (arc). 

Sandusky, O., $80 a year per light. 

Portland, Oregon, $140 a year pe light. 

Watertown, 28 cents per light per night. 

Syracuse, N. Y., 40 cents per light per 








| night. 


Schenectady, 47 cents per light per night. 

Troy. 47 cents per light per night. 

New York, 373 cents per light per night 
(are). 

Joliet, Ill., 27 cents per light per night. 

Jackson, Mich., 244 cents per light per 
night. 

Erie, Pa., 40 cents per light per night. 

Poughkeepsie, 22% cents per light per 
vight. 

Newburgh, 33 cents per light per night. 

Detroit, Mich., pays $125,000 a year for 
the total cost of lighting the whole city. No 
gas is used. 

Buffalo is paying $115,000 a year for elec- 
tric lights that cover one quarter of her 
streets. 

Albany, 50 cents per lamp per night. 

St. Paul, Minn., 50 cents per lamp per 
night. 

New Haven, Ct., 55 cents per lamp per 
night. 

Worcester, Mass., 55 cents per lamp per 
night. 

Lynn, Mass., 474 cents per lamp per night. 

Kansas City, Mo., 55 cents per lamp per 
night. 

Washington, 65 cents per lamp per night. 

Toronto, Ont., 55 cents per lamp per 
night 

Providence, R. I., 50 cents per lamp per 
bight. 

Philadelphia, Pa., 55 cents per lamp per 

nivht. 
It will be observed that the cost to the 
public varies widely. The only point I wish 
to make is that effort has been put forth to 
secure information from cities where condi- 
tions were widely dissimilar. For instance, 
Watertown is quoted as paying but 28 cents 
per light. This would appear to be an ex- 
ceptionally low price, but when it is known 
that ber lights are extinguished at midnight, 
it will be a that the price per light is 
comparatively high, yet it may yield the 
light company but slight profit. 

Brooklyn 1s cited as paying $177 per light 
per year, or 49 cens per night, but only 
1200 candle power light at this price is 
furnished. Minneapolis pays only $150 per 
light per year, but that is because water 
power is used. 

Sandusky pays $80 per light per year. 
The lights burn, however, ouly to twelve 
o'clock. 

Erie pays 40 cents. The lights are all 
1,200 candle power. Albany is quoted as 
paying 50 cents per light. The city owns 
and maintains the electric lamps and pays 50 
cents per light in addition. 

Figures from 174 of the prominent cities 
of the United States and Canada show the 
average price paid in 98 cities for 2,000 
candle power lights to be 664 cents per light 
per night, and for 1,200 candle power lights 76 
cities pay an average of 464 cents per light per 
night. These are reliable figures, and those 
interested may place dependence upon them 
as such, and they may be re; ed assupply- 
ing in fair degree an approximation of what 
prices may be obtained by companies or 
corporations engaged in the business of elec- 





tric lighting. 
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We invite correspondence from Hlectricians, 
Inventors and the Telegraph and Telephone 
Jraternity and those engaged in Electric Light. 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special interest 
in connection therewith. ; 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be ‘of interest to the public. We 
make no charge for publishing news. gs 

Subscribers can at any time have the mailing 
address of their paper changed by sending both 
old and new address. 

Mr. C. C. Haskins, 118 LaSalle Street Chicago, Ill., 
"Goan We. Zee S sons. 191 Gannon Street, 
London, England, are our representatives for Great 
Britain 
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Electric Light News 
Electrical Patents 


The primary battery electric lighting 
frauds still keep popping up to fool the 
gullible public. 





The storage battery, particularly for elec- 
tric lighting purposes, seems to have come to 
stay. A number of improvements are in the 
air, and the Review hopes to announce them 
soon. 





Mr. George Westinghouse has been elected 
president of the Consolidated Electric Light 
Company, of New York, Captain H. R. 
Garden remaining as vice-president and 
counsel. 





The electrical press of London is endeavor- 
ing to form an association of electrical en- 
gineers. The idea seems to meet with a good 
deal of favor among the leading electrical 
workers of England. 





Our London contemporary, The Hlectri- 
cian, has made several marked improvements 
in its typographical appearance. The arrange- 
ment of its contents is particularly excellent, 
and the journal throughout presents the work 
of the careful and capable editor. 





Meanwhile, don’t let us forget that the 
electric heater isin existence. A prominent 
electric light man soon expects to give an ex- 
hibition of ‘“‘ heating, lighting and cooking 
by electricity.” The Review hopes to be 
represented in the sampling of the cooking. 


There will probably be some interesting 
developments among carbon makers in the 
next few days. The value of the carbon 
patents owned by the various companies are, 
it seems, to be subjected toa suit, which will 
show the value of the Brush patents compar- 
ed with those owned by other manufacturers. 


The readers of the REVIEW will all be in- 
terested in the report of the discussion on 
“Deep Sea Sounding,” sent us by Mr. A. E. 
Kennelly, of the Eastern Telegraph Com- 
pany, London. Letters from Mr. Kennelly, 
whose researches in the higher branches of 
electrical work are widely known, will ap- 
pear in the Review from time to time. 





Improvement is the order of the day in all 
branches of electrical work. The electrician 
is never thoroughly satisfied that he has done 
his best, and although the financial end of 
his company is often disposed to call a halt, 
he keeps pegging away with an ideal always 
just a little ahead. It isto this, that much 
of the improvement in electrical operations 
has been brought about. 


W. J. Armstrong, formerly with the West- 
ern Electric Company, has accepted the 
position of manager of the Eastern office of 
the Western Hlectrician, our new Chicago 
contemporary. Mr. Armstrong is a capable 
and deserving young man, worthy of full 
confidence, and the Western Electrician is to 
be congratulated on securing him. His head- 
quarters will be at 181 Broadway. 





The Commissioner of Patents is hearing 
arguments this week upon the petition of 
Prof. Elisha Gray for permission to amend 
his original application for patent to an elec- 
tric telephone, filed Oct. 29, 1877, by insert- 
ing therein the word ‘‘ metallic,” so as to 
make the claim specifically for a metallic 
diaphragm. Should this petition be granted 
a new interference will be declared, thus re- 
opening the original telephone question. 





The dynamic value of a pound of good 
steam coal has been estimated by Prof. W. 
D. Rodgers as equivalent to the work of one 
man one day, while three tons would repre- 
sent his work for 12 years, counting 300 work- 
ing days in a year. He has further estimated 
that a four-foot seam would yield one ton of 





good coal to the square yard, and that one 
square mile in area would represent the 


» ‘labor of over 1,000,000 men for 20 years, 





Through a typographical error we have 
caused Prof. Charles R. Cross to make a 
statement which is very wide from that gen- 
tleman’s belief. In our last issue, at the bot- 
tom of the second column on the fifth page, 
the sentence should read, ‘‘'Thus going to 
prove that a make and break circuit cannot 
alone be used in transmitting speech.” 








We would refer the editor of a certain 
western newspaper, whose sentiments we re- 
cently quoted, to the following editorial 
taken from the New York Tribune, Novem- 
ber 20: ‘ The use of electricity as a means of 
lighting the city at night has passed beyond 
the experimental stage. It is in every way 
more useful and satisfactory than any other 
method. From all those parts of the town 
over which its splendid glow is cast street 
crimes have been driven almost entirely 
away. A distinguished police authority in 
another city has said that he considered an 
electric light almost equal to a policeman in 
the respect criminals pay to ils presence, and 
certainly the experience of New York sup- 
ports this opinion. The brilliant arc lights 
along Fifth avenue afford street passengers 
an ample protection, and it would be a dis- 
tinct gain in this respect if it were possible 
to_surround the ferries and the thickly popu- 
lated districts down-town with just such a 
blaze of light.” 





Wonderful resulis are promised for a 
monster magnet made of two Rodman guns, 
which are connected at the breech. Around 
them is wound about twenty miles of sub- 
marine cable. The cable is some that has 
been used in the torpedo service. It is wound 
and fastened in a substantial manner, making 
a powerful electro-magnet when electricity is 
applied, that shows strange results, For in- 
stance, a bar of railroad iron thirty feet long, 
if placed in the open cannon’s mouth, cannot 
be drawn out by all the many men that can 
grasp it. Another instance of the strength of 
this big magnet was illustrated with a 350 
pound cannon ball. The shot was placed in the 
mouth of one of the cannons, the negative 
side of the magnet. On reversing the electric 
current it fell from its position, but was at- 
tracted to the opposite cannon and clung to 
its side. The positive curreat was then re- 
versed alternately with the negative, and the 
heavy cannon ball played between the two 
cannons like a tack between the poles of a 
toy magnet. Before many days there will be 
a public exhibition of this attractive magnet, 
in which leading army engineers are inter- 
ested. 


IMPORTANT MEETING OF CARBON 
MEN. 

A meeting of carbon manufacturers is be- 
ing held in Cleveland, Ohio, this week, com- 
prising all the leading manufacturers except 
the Brush Company. The meeting is called, 
we are informed, to secure a union of the in- 
terests represented in defending a test suit 
brought by the Brush Company against the 
Faraday Company for infringement of 
patents. The Faraday, the Thomson-Hous- 
ton, the Standard, the National, the Parker- 
Russell and other companies are expected to 
be represented at the meeting. 





AN ELECTRIC BURGLAR ALARM 
TO THE RESCUE. 

All the rich people in that region of riches 

up on Fifth avenue around and about the 


great cathedral and the Vanderbilt houses 
congratulated themselves particularly last 
Saturday. They congratulated one another, 
and then they wished they knew the man who 
invented burglar alarms, so that they might 
shake his hand, too. These felicitations all 
came because of a little occurrence on Fifty- 
third street, near Fifth avenue, in the very 
first hour of Saturday morning. When the 
rich people remembered tbat the little oc- 
currence might have been a real big one they 
congratulated themselves again because it 
wasn’t. The electric burglar alarm in the 
residence of Mr. M. 8. Bromley, which had 
been placed in there by Messrs. Hazazer & 
Stanley, of this city, sounded an alarm about 
one o’clock in the night, arousing Mr. Brom- 





ley and his servants, with the result that a 
burglar who had entered the house was cap- | 
tured, and now lies in jail under $5,000 bail 
bonds. The burglar alarm and its prompt , 
warning was all that saved the residence 
from being thoroughly cleaned of valuables. 


OUR CHICAGO LETTER. 


(From a special correspondent of the ELECTRICAL 
REVIEW.) 











The fire worshipers’ journals all around 
the country are commenting in no very 
gentle terms, on the attempted utilization 
of telephones and telephone systems as fire 
alarms. The telephone has a mission in 
this world and it is filling it, but it is asking 
too much when we press it into service as a 
fire alarm. The trouble is not with the 
transmitter, nor yet with the receiver ; and 
the poor girl at the Central is as free as ap 
angel in the “high blue” from blame of any 
sort. The trouble lies with the crazy indi- 
vidual who suddenly discovers a fire on the 
premises, and is utterly bereft of reason 
—upset completely, so far as his capacity to 
handle a telephone is concerned. He rings 
up, talks before, after and while the connec- 
tion is being made—yells like a wild man, 
and probably swears some. Not one of a 
dozen words reaches the operator, or any- 
body else. He hangs up his telephone, goes 
to throwing pictures, crockery and glassware 
out of the windows, and carries boots, rugs, 
and oil cloths down stairs ; or perhaps turns 
his attention to stripping the paper off the 
walls, all of which sane performances may 
be verified by the mere asking of any fire- 
man. 

Several times within the past two years 
these failures to make the telephone subserve 
the purpose of a fire alarm have resulted dis- 
astrously in enterprising Western towns. If 
the man who sends iv the alarm would do 
his part of the work as faithfully as the 
much-abused telephone, in all cases where 
there is fair service, the boys would get 
there on time. 

‘* But,” as the Kentuckian said about the 
water, when offered to quench his thirst, “I 
know water has its uses, though I prefer 
something a little more positive for a reliable 
drink, and my threat don’t need washing.” 

The telephone suits in Indiana are on the 
increase. The Cushman Company seems to 
have been the most successful of any system 
that came in as a substitute for the bell. 
This batch of suits is aimed at the users of 
this system at Elkhart. The parties named 
are: James Dodge, D. Carpenter, F. A. 
Bendam, 8S. W. Shumard, Henry C. Dodge, 
William C. Miller, William Cornell, Herman 
Boneman, George Dall, F. B. Pratt, George 
B. Pratt, William B. Pratt, James R. Beards- 
ley, W. 8. Pancost, and Mrs. Frances Daven- 
port. 

The Board of Trade of Chicago has finally 
adopted what ought long ago to have seemed 
the most feasible way of defeating the theft 
of dispatches sent over their market wires. 
The ordinary dot and dash alphabet may, 
with a telephone, be read by induction, with- 
out even touching the wire conveying the 
messages. This is the most simple and un- 
doubtedly the most general method of theft. 
It makes no noise outside the instrument 
itself, and the connection can be manipulated 
so as almost certainly to defy detection. 

But the ticker knocks the telephone en- 
tirely out of the ring. A succession of make 
and break impulses like the rattle of the 
Central office ringer, when girlie can’t raise 
the other fellow for whom you are listening. 
The man don’t live who can read it, any 
more than you could a House or a Hughes 
telegram by listening to the clatter with your 
back to the instrument. There is no chance 
to tap the line, and carry a wire to a Morse 
relay—you would get only a buzz for your 
pains. 

The Criminal Grand Jury has double- 
shotted its guns, and will, under command of 
Commodore Judge Baker, pour in a hot can- 
nonade upon the bucket shops under the re- 
cently enacted laws bearing on the case. 
After defining the nature of a “‘ bucket shop,” 
and stating that the penalty in the first of. 
fense shall be a fine of $200 to $500, and a 
second conviction shall be punished by a tine 
and six months’ imprisonment, and that the 
law made it binding on the Judge of the 
Criminal Court of Cook county to draw the 
attention of each succeeding grand jury to 
the provisions of the act, Judge Baker then 
continued : 
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It is the province and duty of courts to 


execute the laws as they find them, not to 
alter or amend them, ard the public good re- 
guires that, when guilt is clear, punishment 
should be certain. It is usual, but not neces- 
sary, that before a case is brought before 
your body there should be a preliminary in- 
vestigation before a magistrate, and a com- 
mitment, a holding to bail,to await your 
action. 

In cases where a violation of the law is di- 
rected against and affects tlie public generally 
or a large number of persons alike, it can 
scarcely be expected that any one person 
will make complaint to a magistrate, and as 
such it may well become the duty of the 
grand jury to institute and carry on an in- 
quiry. 

Considerations like these, gentlemen, 
should be an incentive to us in our present 
capacities to investigate every species of of- 
fense and violation of law, to protect those 
who have suffered, and to punish the aggres- 
sors, so that the weak, the poor, the ignor- 
ant, and the oppressed may be led to come 
here to seek redress from their wrongs, no 
matter how numerous, wealthy, powerful or 
well organized may be the wrong-doers by 
whose unlawful acts they have been wronged 
or oppressed. 

After the jury had retired, State’s Attorney 
Grinnell said that he intended to commence 
a vigorous prosecution against the bucket- 
shops, conducted under the iaw recently 
passed at Springfield. He said that as far as 
he knew, only five or six ‘‘ bucket-shops ” 
would be proceeded against in the present 
instance. Mr. Grinnell declared seriously 
that the Board of Trade was in no manner 
responsible for the prosecution; neither had 
the Citizens’ Association anything to do with 
it. The proof in the cases, he said, came 
‘‘ready to his hands.” 

Ole Olesen (the equivalent in Sweden for 
John Smith in English-speaking countries) 
resides everywhere in general, but at Eau 
Claire, Wisconsin, in particular. Ole is an 
honest, hard-working man, in charge of an 
electric light plant which is run by water- 
power. Ole felt that it would be an 
advantage to make the shutting down as 
nearly automatic as possible, and this is how 
he does it. Attached to the water gate is a 
cord, long enough to reach over a pulley, 
down to the dynamo. Firmly attached to 
the lower end of this cord is an iron weight, 
not quite heavy enough to hold the gate 
open. As soon as the dynamo is up to full 
speed he places the weight on the dynamo, 
and the magnetism, added to the weight of 
the iron, holdsthe gate up. When shutting- 
down time comes, Ole is in a distant part of 
the city. That makes no difference. He 
opens the circuit, the magnet lets go of the 
weight, the gate shuts, and the story is told. 

This is another of those cases, mentioned 
by Fletcher, where “God furnished the 
power and the engineer didn’t come from 
Chicago.” 

On the 23th of November the stookholders 
of the Westinghouse Company, at Pitts- 
burgh, ratified the engagements recently 
entered into with other eiectric light com- 
panies, forming the grand consolidation. 
This, according to the electrical editor of the 
press dispatches, virtually wipes out all the 
other incandescent fellows, and gives the 
consolidated company a monopoly of the 
incandescent business. How like the re- 
marks of that hero of Monte Cristo, who, as 
the poet has it : 

** On that lone rock, scant clothed in rags, 
All drenched in brine, 
He shouts to heaven in thunder tones : 
‘The world is mine !’”’ 

A rural gentleman in Buffalo, according to 
the Express, undertook to explain the police 
telephone sentry box on the street corner. 
He said that in former days, when any one 
wanted to find a policeman he never knew 
where to look for him. Now the matter 
was simplified. ‘There was an officer in the 
box, and when one was wanted he could 
always be found. This feature of the 
police telephone and signal company’s ap- 
paratus is not protected by patent—every- 
thing else that is valuable in the system is 
so covered. 





The Valparaiso Gas Company is another 
convert to electric lighting. The Western 
Electric Company has just closed a contract 
with the Valparaiso Gas Company for a 
plant of seventy-five lamps—twenty-six for 
street lighting and the other forty-nine for 
depots, stores, etc. 

Chicago streets are pretty well plowed up 
by the various electric people, and by the 
street railway folks also. The placing of a 
cable on the north side, with a loop terminal 
through the La Salle street tunnel, has been 
making considerable inconvenience to -the 
public generally, which is very patiently 
borne because of the better condition of 
things which we are alltohavesoon. There 
are some electrical appliances which are to 
aid in the control of the cable movements. 
An insulated number fourteen copper 
kerite covered wire will run the entire length 
of the cable line, and between the engine 
houses. A register and gong will be placed 
within the hearing of the engineer, and at 
each man-hole a numbered signal box will 
be placed, for use in case of accident. All 
this will be underground—and at any man- 
hole a conductor will only need to open the 
cover and reach the crank, to stop the 
engine and notify the emergency gang to 
immediately answer the call for help; the 
number of which, as in a fire alarm system, 
indicates the locality. A double-coutact 
balanced relay will automatically indicate a 
break in the circuit. 

The National Electric Construction Com- 
pany, of Chicago, are doing the above work 
for the Cable Company. 

At the regular meeting of the Electric Club, 
on the 21st instant, Mr. Haskins, of the en- 
tertainment committee, reported that Mr. 
Van Depoele had been unable to prepare his 
promised paper on Electric Railways, and 
that, for want of something better, he would 
volunteer a paper on ‘“‘Coupling Dynamos on 
the Same External Circuit.” 

The paper was prepared, as the reader 
stated, ‘‘because it is my wish to supply the 
place which a better paper was expected to 
fill and was unavoidably postponed, and in 
the hope of eliciting a discussion on the sub- 
ject of coupling up dynamos for electric 
lighting and power.” 

The paper was mostly made up from a re- 
cent German work, and was illustrated by 
diagrammatic sketches of shunt-wound and 
compound-wound dynamos coupled in paral- 
lel. A portion of the paper also was devoted 
to the coupling up in multiple arc of alter 
nate current generators. 

The discussion was quite general, and was 
led off by Prof, Badt, of the United States 
Company, and continued by Mr. Cutter, of the 
T.-H., Chas. J. Van Depoele, andothers. The 
impression seeming to gain ground that Mr. 
Haskins endorsed the circuits presented, he 
reiterated his statement that his sole object in 
the whole matter was to get up a discussion. 
He did not agree with the makers of the cir- 
cuits he had shown. The German baron’s 
practical knowledge of circuits was quite 
severely — albeit good-naturedly—criticized. 

Visitors at the club during the week have 
been : Secretary Crandall, of the M. and K. 
telephone, Kansas City; Messrs. Candee and 
Wetmore, of the Okonite Co., besides several 
local parties, more or less interested in elec- 
trical matters. Nearly every one who be- 


comes a guest of the club signs an application 
for membership before he is through with his 
first toothpick. The total membership, to 
date of last meeting, was 131 resident and 46 
non-resident, making a total of 177 members. 
Pursuant to legal notice by E. P. Warner, 
the ccnstitution was amended at the last 
meeting, to allow the making of election of 
honorary members, who sball be exempt 
from dues, but enjoy all other club privileges 
save voting and holding office. 

While it is quite generally understood 
among electric light people that but a very 
small amount of residual magnetism is re- 
quired to prime a dynamo, it has not, until 
quite recently, come to the*knowledge of 
most of us that the amount was so minute 
as 1t seemed to be in a generator which was 
told of at the Chicago Club, one day last 
week. A dynamo that had gone several 
hundred miles from home was set up, but 
refused to work. The electrician telegraphed 
back to the factory : 

‘‘Dynamo ruined by crossicg the magnetic 
meridian. What shall I do?” 

Cxroaco, Nov. 28, 1887. 











OUR KANSAS CITY LETTER. 





(From a Special Correspondent of the ELECTRICAL 
REVIEW.) 

The Winfield Gas Company has made a 
proposition to the city council of Winfield 
that, in consideration of releasing the city 
from paying for certain street gas lights for 
three years, amounting to about $1,000 a 
year, the gas company shall have all the con- 
tracts hereafter let by the city for electric 
street lighting during the three years’ term. 
The gas company is to file within ten days a 
bond with the city clerk that it will, within 
the time granted it in its franchise last May, 
have its electric light plant in and ready to 
supply the city with all the electric lights it 
requires, 

It is authoritatively stated that Mr. A. R. 
Ford, of Kansas City, Kas., has invented an 
electric fish line, which kills the fish the in- 
stant it touches the hook and rings a bell on 
the shore to wake up the fisherman, It is 
also stated that the inventor is at work on an 
electric contrivance by which the exact 
weight of the fish can be determined, which 
in effect will do away with the chestnutty 
exaggerations as to the actual weight of the 
fish. 

Fort & Wayland, of Moberly, Mo., met 
with an expensive break at their electric 
light plant the other night, through the care- 
lessness of Ed. Doyle, machinist in charge. 
When he started up for work, he neglected 
to open the cylinder cocks for the escape of 
condensed steam. The result was that at the 
first revolution the fine Westinghouse en- 
gine, which was capable of making the dy- 
namos hum at 1,200 ‘an hour, was torn to 
scrap iron condition. Doyle waited not on 
the order of goirg, but decamped instantly, 
without calling for pay due. New parts for 
the engine main base and cylinders have been 
ordered. In the meantime, only a few of the 
users of electric light will be discommoded, 
enough who have gas having volunteered to 
be cut out until the repairs are made, which 
will be completed in ten days. 

James R. Strugnell, an expert electrician 
of Philadelphia, Pa., is in Arkansas City, 
Kas., superintending the setting of the dyna- 
mos and placing the wires for the electric 
light company. He will complete his work 
in about ten days. 

The De Mier electric car siguals are being 
tested on the New Mexico railroads. 

It has been reported heretofore that the 
Jefferson City (Mo.) Gas Company had 
bought the electric light company. J. C. 
Fisher, Esq., of Jefferson City, president of 
the electric light company, being asked if 
the company had sold out to the gas people, 
replied 

‘*No, but negotiations have been pending 
for some time looking to the organization of 
a new company, with rot less than $100,000 
capital, having for its object the purchase of 
both the gas company and the electric light 
company, and the expenditure of at least 
$25,000 at once in the enlargement of both 
works.” 

This consolidation has now been accom- 
plished, the new organization incorporating 
under the name of “The Jefferson City 
Light, Heat and Power Company.” The 
capital stock of the new company is $100,- 
000, paid up, and divided into 1,000 shares 
of the par value of $100, the shares being 
held as follows; James Nelson, of Boonville, 
64; Otto Monnig, of Hermann, 120; Mrs. 
Caroline V. Price, of Jefferson City, 288; E. 
Haas, 96; Jacob C. Fisher, 51; H. C. Gies- 
berg, 40; W. W. Wagner, 149; Louis 
Schmidt, 48; Mrs. Mary H. Price, of Kan- 
sas City, 144. The directors of the company 
for the first year are Charles E. Hass, W. W. 
Wagner, H. OC. Giesberg, J. C. Fisher and 
Louis Schmidt. 

Hannibal, Mo., has been agitated by the 
question of incandescent lights for a long 
time and was willing to do a great deal for 
the company that would furnish them. 
Prompt action on the part of some individual 
or company may secure these privileges yet, 
but unless it is quick and decisive the plan 
outlined by ‘‘Citizen” will catch Hannibal. 

Kansas City, Mo., Nov. 21, 1887. 





OUR OMAHA LETTER. 





(From @ special correspondent of the ELECTRICAL 
REVIEW.) 





The electric light was given a great boom 
in this city the other night, when the gas 
supply became exhausted. 

The greater part of the city was in com- 
plete darkness, and tallow candles were in 
great demand. The streets away from the 
business_centers were clouded with darkness, 
and timid people kept indoors. At the Mil- 
lard hotel all the outside electric lights were 
turned inside, and the house was in compar- 
atively good shape. Candles were necessary 
for use in the guest chambers at all of the 
hotels in the city, and some of them found 
great difficulty in securing candles in suffi- 
cient quantities. The guests, and especially 
the commercial men, seemed to enjoy the 
novelty of tallow dips, and with beer bottles 
—empty, of course—might be seen marching 
off proudly to bed. 

Boyd's Opera House was closed, and the 
performance of the German Theater did not 
take place. Electric lights were put in ready 
for the following night’s performance. 

The work of setting poles, stringing wires 
and putting in machinery for the new incan- 
descent light plant at Lincoln, Neb., is pro- 
gressing satisfactorily, and on the first of the 
coming month the company will begin giv- 
ing its patrons lighting in any desired quan- 
tity, and at any time of the day or night. 
The company occupy the entire basement of 
the Masonic Temple. At the rear is a bat- 
tery of five boilers, each of 100 horse power. 
This is said to be the finest set of boilers in 
Nebraska. Three powerful engines—two of 
100 and one of 150 horse power—move the 
machinery that generates the electricity. 
rhere are two dynamos for the incandescent 
system, with combined power enough to run 
2,600 lamps. The six dynamos belonging to 
the old arc plant will be brought to the new 
quarters, and propelled by the new engines. 
rhe old house, with engines and boilers, will 
be sold to some manufacturing company. It 
is hoped to have the new works completed 
and ready for business in about ten days, al- 
though regular service will not begin until 
the first of December. One thousand lamps 
have already been put in, and another thou- 
sand will probably be in place before the 
plant is ready for business. The company 
has already expended $37,000 this year, and 
when the system is complete the property 
will be valued at $80,000. 

The electric light system, which will soon 
illuminate the streets of Council Bluffs, Ia., 
across the river, and which will prove such a 
benefit to the city, was the original idea of 
ex-Mayor W. R. Vaughan, who took the in- 
itiative steps during the term of his mayoralty 
of the city, and to him more than to any 
other one person the credit of the system in 
that city belongs. The organization after- 
wards fell into the hands of Mr. Officer and 
others, who have carried out the original de- 
sign of Judge Vaughan. 

Omaha is displaying quite an interest in 
electrical matters, and there is talk of an 
electrical club. No new buildings go up in 
the city now without complete arrangements 
for electric lighting, electric signals, etc. A 
great advance in electrical matters is noticed 
all over Nebraska, and you may expect to 
hear from me often hereafter, 

The Midland Electric Company is doing a 
rushing business, and is backed by energetic 
men. 

Telephone matters are quiet. Good serv- 
ice is given by the company controlling the 
business in this State. 

INCA. 

Omana, Neb., Nov. 24. 

sniat—ntllllatiniptanaaie 


—— The Schuyler Electric Light station at 
Newark, N. J., was nearly destroyed by fire 
last Sunday. The loss on buildings, engines 
and dynamos is about $4,000. 


— A new electric light company has 
been organized at Belvidere, N. J., to operate 
the Mutal Electric Manufacturing Company's 
system. Forty arc lights will be used at the 
commencement. 
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«*» The new telephone building on Cort- 
,andt street, New York, is a popular place for 
electric offices. The telephone, electric 
light, wire manufactories and engine com- 
panies are well represented. 


«*, The citizens of Worcester, Mass., are 
objecting to the use of poles by the telephone 
aod electric light companies. Still, people 
want telephones and the electric light, and 
these wants should be supplied. 

»", The Edison Phonograph Company, 
with E. T. Gilliland at its head, has estab 
lished New York headquarters at 19 Dey 
street. A large number of phonographs are 
now in course of manufacture, and before 
miny moons the phonograph business will 
be well under way. 


«*. The telephone interests of South- 
western Kansas are well looked after by 
manager H. G. Chipchase, of Wellington. 
His earnest efforts have won quite a degree 
of popularity for the telephone, and also 
won him a bride; his marriage to Miss 
Fannie Cochrane, of Caldwell, having been 
recently announced. 


«*» The Police Commissioners of Charles- 
ton, 8. C., recommend the introduction by 
council of a police telephone and signal ser- 
vice similar to those used in many of the 
large cities at the North. Such a service, it 
was stated in the report, could be introduced 
at an outlay of from $10,000 to $12,000, and 
would greatly improve the efficiency of the 
police force. 


«*« The American Electrical Works, 
Providence, have experienced the deserved 
fate of first-class manufac.urers of the best 
grades of wire, and are kept busy night and 
day, endeavoring to supply customers. The 
convenient New York oflices of this company, 
at 18 Cortlandt street, presided over by Mr. 
P. C. Ackerman, are receiving a large share of 
the business in this branch of the work. 


«*« J. 8. Parkham, who resides near Guth- 
rie, Tenn., speaks of a phenomenon, which 
he thinks was an electric current in the at- 
mosphere He says that while driving to 
church on Sunday he felt a shock, something 
as if from a galvanic battery, and heard a 
popping noise in the air. Presently his son 
observed that the hairs of the horses were 
turned up the wrong way, like the hairs on 
the back of a mad cat, and spread out like a 
turkey’s tail. He tried to smooth the hairs 
down with his hand, when they popped like 
parlor matches, 


Ps strange phenomenon startled the 
operators in the Central telephone exchange 
during a heavy snowstorm one day last week. 
Simultaneously, every drop on every switch- 
board fell, and the half dozen lady operators, 
all of whom had received a severe shock, 
spatched the fixed telephones from their 
heads and ran screaming into an adjoining 
room. Two of them were prostrated by the 
shock. There were no signs of lightning, 
and the disturbance was caused by free 
electricity in the atmosphere. Manager 
Sailor says he has had but ove such exper- 
ience before, and that wasin 1879, at Toledo. 


«*, A Birmingham paper says that a novel 
experiment was tried there last week with the 
telephone. A letter was recerved by Messrs. 
Rogers and Priestly, musical caterers in that 
town, asking them to send an organ to suit a 
pianoforte to a room at Moseley, where a 
concert was to take place that night. The 
firm were totally at a loss to know the pre- 
cise tone of the piano; and consequently de- 
spaired of being able to comply with the de- 
mand intime. However, much to their sur- 
prise, they found that they could communi- 
cate with the people at Moseley through the 
telephone. Forthwith Messrs. Rogers asked 


that one of the notes of the piano should be 

struck. When this was done the sound could 

be distinctly heard in Colmore Row, and by | 
gradually reducing the pitch pipe the tones 

of both instruments were made to corre- 

spond.—The Hlectrizian, London, 


Train Telegraphy. 
Wrrkes Barre, Pa., Nov. 18, 1887. 
To the Kditor of Electrical Review : 

The papers I ordered were received, but 
there are yet two questions in the system of 
moving train telegraphy that I would like 
you to explain : 

1st. There are generally several wires on a 
pole ; how can the train operator distinguish 
a certain wire? 

2nd. During a thunder storm, is the train 
operator safe from the effects of lightning 
if the receiving telephone is kept to the ear? 

If you will publish the answers in your 
paper, you will greatly oblige 

A Youre INSPECTOR. 

Answer.—1st. Musica] vibrations are trans- 
mitted over the wire or wires used—a par- 
ticular pitch, that of the key of A, may be 
used for instance. 

2nd. Yes. The rails constitute a perfect 
lightning arrester. Who ever heard of a 
railway train being struck by lightning? 
milli ace 

The Gentle Operator Never Smiled. 

As I stood by, giving a telegrain to the 
young woman employed as operator in one 
of the great hotels at a noted summer resort, 
I wondered what must be the state of mind 
of this class of workers at the end of a day’s 
labor. While I stood beside the little ticking 
machine, waiting my turn to be served, the 
proprie!or came up and wrote on a blank the 
followmg legend, which the patient operator 
read aloud very carefully and distinctly : 
**There is no goats in M.” No smile stole 
over her impassive countenance. She showed 
no sign of curiosity to know the sequel or 
preface to this quaint message. Sie made no 
corrections of grammar, but simply ticked off 
the letters contained in the six words. 
Whether that perfect self-control] was the re- 
sult of long schooling or the indifference 
born of knowing a little of everybody’s busi- 
ness who sent a message over her wire, I 
know not. I cou'd but admire her self-con- 
trol while I wondered still what could be the 
objection to such innocent, inoffensive ani- 
mals as goats. My curiosity was rewarded 
the next day wh n there arrived a crate con- 
taining the familiar form of a Nannie goat, 
looking for all the world like every other 
goat of her sex, very bewildered and awk- 
ward, and not very happy at being transport- 
ed to this guatless town. When, soon after, a 
lady, nurse and baby followed the goat, the 
whole mystery was unraveled. Perhaps I 
shall get intimate enough with that lady to 
know how that telegram read when it reached 
her. 





a 
The Use of Electricity for Treating Gold 
and Silver Ores. 

On September 16i:h, we mentioned that a 
new process of dealing with silver ore, which 
involved the use of dynamos, was being taken 
up in Nevada. We now learn that the meth- 
od, which is due to Mr. Molloy, of the 
Hydrogen-Amalgam Company, consists in 
placing ground ore in a flat pan containing 
mercury and water ; in the center of the pan 
is a porous pot which contains a lead plate in 
a solution of sulphate of soda. An annular 
disk surrounds the porous pot and floats upon 
the surface of the mercury. The material 
of which this disk is made is not stated; it 
is, however, caused to rotate very rapidly, so 
as to effect an intimate mixture of the ore 
with the mercury. The whoie of the mixed 
materials are thus “ urged out at the rim of 
the disk by centrifugal force”” Meanwhile, 
it should be stated that the lead plate in the 
porous pot is connected with the positive 
terminal of the dynamo, and the mercury in 
the pan with the negative terminal. Hydro- 
gen is thus evolved upon the surface of the 
mercury from the water in the pan, and thus 
overcomes the tendency to oxydize,or ‘‘sick- 
en,” as the workmen call it. It is claimed 
that as much as 40 per cent. more gold can 
be extracted in this way, and as, in addition 


to this, the waste of mercury by oxydization 
is almost entirely obviated, it is clear that :he 





process. if this be true, is one of great prac- 
tical value. We are, however, under the 
impression that something very similar has 
been tried before, though. for some reason or 
other, no ultimate success was obtained. 


A Telephone Company Restrains the 
Electric Light Company from Using 
Its Poles, Approaches, and Crossing Its 
Wires. 

The Great Southern Telephone and Tele- 
graph Company, of New Orleans, has filed a 
suit in the civil district court against the 
Southwestern Brush Electric Light and 
Power Company, for an injunction restrain- 
ing the defendant company from hereafter 
running any of their wires within a distance 
of at least four feet from any of petitioner’s 
wires ; from attaching or affixing any of 
their wires to or upon any of the petitioner’s 
poles cross-arms or fixtures; from running 
avy of their wires within a distance of three 
feet from any of petitioner’s poles, and from 
crossing any of peitioner’s wires without 
necessity, and then only upon proper and 
additioral insulation, and for judgment 
commanding the Southwestera Brush Elec- 
tr.c Light and Power Company to remove 
all of its wires and fixtures from petitioner's 
poles and property. 

Deep Sea Sounding in Connection with 
Submarine Telegraphy. 
EASTERN TELEGRAPH COMPANY, 
WINCHESTER Hovuse, OLD Broap STREET, 
Lonpon, Nov. 10, 1887. 


To the Editor of Hlectrecal Review : 

I have just attended a meeting of the 
Society of Telegraph Engineers and Electri- 
cians, at the Institute of Civil Engineers 
Westminster. After the announcement of 
the names of candidates for admission to the 
society, and of the accessions which had 
been made to the Ronalds Library in the 
possession of the society, during the recess, 
Mr. Stallybrass read a paper on ‘“ Deep Sea 
Sounding in Connection With Submarine 
Telegraphy.” After giving a short history 
of the progress of sounding the seas, com- 
mencing with the eighteenth century, Mr. 
Stallybrass dwelt with considerable emphasis 
upon the labors of Commander Ross in the 
Arctic expedition of 1818, and the surveying 
ships of the British and United States gov- 
ernments. He pointed out the great stimulus 
which had been given to this department of 
inquiry by the spread of submarine teleg- 
raphy, and the great bearing and importance 
which telegraph engineers attached to the 
accurate delineation of the sea boitom op 
which a telegraph cable had to be laid. 
He went on to point out the fallacious con- 
clusions which might be drawn from de- 
ficiency in the number of soundings taken 
over any projected route, and gave instances 
of the great expense of time and labor 
which had resulted in cases where insuffi- 
cient attention had been directed to this 
matter—expense which would have been very 
materially saved if a more accurate, search- 
ing and prolonged survey had been origi- 
nally carried out over the projected line. 
He showed the great advance that had been 
made in 1872, when Sir William Thomson 
successfully applied steel pianaforte wire to 
the purpose, by taking a practical sounding 
in the Bay of Biscay, in 2,700 fathoms, from 
the stern of his yacht, the ‘‘ Lalla Rookh,” 
and how speedily the plan of using wire 
had been taken up by the telegraph com- 
panies and the U. 8. navy compared with 
the British navy. He pointed out that 
though the British steamship ‘‘ Challenger ” 
had done much service in her surveying 
work, all her soundings had been taken with 
a hempen line; yet, whereas the ‘Chal. 
Jenger” had employed in deep water a 
sinker weighing four cwts., its rate of de- 
scent toa depth of 2,500 fathoms was lower 
than that of the wire machine with a sinker 
weighing only fifty pounds. He also men- 
tioned that a U. 8. vessel engaged in sound- 
ing had taken more soundings than any 
other ship in one cruise. 

Mr. Stallybrass dwelt at some length on 
the form of apparatus which were in use for 
disengaging the sinker at the bottom, for 





bringing specimens of the bottom to the 
surface, and the machinery in most general 
use for effecting the winding in of the wire. 
He alluded, among others, with some 
eulogium, to the machine of Captain Sigsbee, 


giving a general account of a sounding ex- 
pedition of the Silvertown Telegraph Com- 
pany, in which he had himself taken part. 
Captain Wharton, R. N., hydrographer to 
the Admiralty, entered the discussion at the 
invitation of the president, Sir Charles 
Bright. He pointed out that in the case of 
the “Challenger” as hers was not a 
sounding expedition enly, but one in which 
a number of scientific objects were kept in 
view, delicate instruments had to be lowered 
to the sea bottom, and that for the certainty 
of their recovery hemp was much more 
trustworthy than steel. He showed that to 
the best interests of the nation and its com- 
merce, the ships at his disposal engaged in 
surveying were principally occupied in the 
neighborhood of land, shoal waters, and un- 
explored dangers, but that at that moment a 
vessel was in commission to take a number 
of deep sea soundings in the Indian Ocean, 
the Pacific, and elsewhere—parts of the seas 
that had not yet received their due share of 
exploration, while deep sea soundings were 
taken from time to time. Also that wire for 
sounding had been largely introduced into 
the navy, and that they found it useful to 
galvanize it to protect its surface from corro- 
sion. 

Mr. Buchanan, who had taken part in the 
‘‘Challenger” expedition, also dwelt upon 
the importance of finding a bottom of ooze, 
or mud, for a cable to rest upon ; for he 
showed that evidence of rock indicated not 
only tbat the bed was a hard one, but that, 
owing to the conformation of that rock, or 
more probably to continual currents, ooze 
was unable to find a resting place there, in 
either case a bad symptom for the durability 
of acable at that spot. Further, that in the 
case of rock at great depths it was generally 
volcanic, and as such abrupt in form, so 
that once knowing its position, a little care 
would enable a cable to be laid in a safe 
detour round it. Also, that where coral was 
met with, and there was not only the coral of 
shallow and warm water, but the coral of 
great and colder depths, the formation of 
the reefs was generally of similar abruptness 
aud consequent facility in avoiding. 

The discussion was continued by Mr. 
Charles Bright, and closed by the president, 
Sir Charles Bright, with appropriate re- 
marks, and a general vote of thanks to Mr. 
Stally brass. A. E. KENNELLY. 

Work on Subways. 
OvEeR ONE HUNDRED AND Seventy MILEs 
or Ducts CoMPLETED— WB#BERE THE LINES 

Run. 








The TZribune says that considering the 
difficulties with which the construction com- 
pany had to contend, the novel character of 
the work, dissensions in the Board of Electri- 
cal Control, delay in obtaining permits and 
various other mat ers that need not be men- 
:ioned here, the results of the summer’s work 
ere creditable to the company’s energy and 
enterprise. A brief review of what has been 
accomplished, and what is still under way, 
will prove that this statement is well founded 
and strictly true. 

THE CONDUIT UP FIFTH AVE. 


The first work done last spring was on the 
west side of Fifth ave., where a subway was 
laid from Fourteenth to Forty-second streets. 
This was designed to accommodate eleciric 
light wires generally, with a separate system 
on top for the wires of the Edison Electric 
Light Company. It consists of iron ducts 
two and one-half inches in diameter, and 
varying in number from a dozen at the upper 
end, where the demand for service is light, 
to about fifty in the region of Twenty-third 
street. These pipes or ducts are all laid in 
hydraulic cement. 

The next work began in Broadway at 
Forty-second street. From this point an 
underground conduit was laid down Broad- 
way on the east side to Fourteenth street, 
with lateral branches running through several 
cross streets to connect on the west side with 
the subways in Sixth avenue. On the east 
side, these branches extended as far as Mad- 





| U. 8. N., for this purpose, and concluded by | ison, and in one instance, at Twenty-third 
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street, to Fourth avenue. The work in this 
section has all been completed ; the telegraph, 
telephone and electric light companies oper- 
ating in it have been ordered to take down 
their poles and wires, and this order will be 
complied with by December 15th, or New 
Year’s at the latest. There is no disposition 
on the part of any company to delay matters, 
so far as the construction company or the 
Board of Electrical Control at present are 
aware. F 

In Sixth avenue another subway was laid 
on the west side of the thoroughfare, paralle} 
to that,put down last summer, the material of 
which was furnished by the Dorsett Compa- 
ny. Thisextra one in Sixth avenue is for 
the accommodation of electric light wires, the 
other subway being entirely devoted to tele- 
phone and telegraph service. 

The underground conduit in Fifty-eighth 
st., which was the next put down, extends 
from Third to Tenth aves., and has already 
been put into use in an experimental way. 
All the subways, in fact, are fully tested be- 
fore the overhead service near them is dis- 
turbed. The Metropo-itan Telephone Com- 
pany has had its cables in the Dorsett con- 
duits in Sixth avenue for nearly a year. It 
claims to be still testing them. but as no seri- 
ous complaint as to the working of the cables 
has been made, the company has been in- 
formed that the payment of rent is now in 
order. 

The greatest difficulties in the work of con- 
struction were naturally encountered down 
town. For example, the big subway running 
from Cortlandt street up Broadway and 
through Park Row to the Bridge, which 
carries the Western Union Telegraph Com- 
pany’s cables to the Third avenue elevated 
railway structure, and also receives the wires 
coming over the Bridge, was built mostly at 
night. So was the conduit in New Church 
street, which is the beginning of the west 
side trunk line. Everything had to be done 
so as to avoid obstructing the great stream of 
traffic that surges through these streets during 
business hours. Even the dirt was carted 
away down to the foot of Whitehall street, 
and left there until it was needed to fill in 
again. This subway in Broadway is being 
extended down from Cortlandt street to the 
Battery, with branches to the Stock, Cotton 
and Produce Exchanges and any other busi- 
ness centers that may require them. Last 
week work was begun on another subway in 
Spring street, to accommodate the wires of 
the Metropolitan Telephone Company, which 
has an exchange there near Breadway, and 
also the wires of the Baltimore and Obio 
Telegraph Company’s office at Broadway 
and Canal street. It will connect at Broad- 
way with the subway already built there, 
extending from this point in a westerly di- 
rection to the North River, with branches 
running down Green street and up Macdou- 
gal street. This is the first conduit built 
under the Averill system, which, it is claimed, 
can be laid at the rate of 1,100 feet a day. In 
addition to these the company is working 
with all possible speed to finish the subway 
of creosoted wood which runs through Sixth 
avenue, from Twenty-first street, where the 
subway to Fifty-eighth street begins, down 
Carmine street, through Third street and 
South Fifth avenue to Spring Street, where 
it will connect with the one already finished 
or practically so, which runs from State 
street up through Church and Green, thus 
forming a trunk line on the west side from 
the Battery to the Park. 

The central trunk line, that in Broadway, 
has, as stated, been completed from Four- 
teenth to Forty-second streets, and nearly so 
from the Post Office to the Battery, but 
nothing has been or will be done this year 
on the east side main line. 

Whether these underground conduits 
should. be insulated or not is a disputed 
question among electrical experts. The 
Board of Electrical Control and the con- 
struction company are not sure which is 
right, but they propose to find out by practi- 
cal experiment which is the better system, 
and they have for this reason given the ad- 
vocates of both sides a chance, On the 
west side an insulated conduit, cement, 
creosoted wood and pitch tar, has been laid, 





while in Broadway iron pipes, non-insulating 
material, have been used entirely. Some of 
these pipes have been laid bare in the 
hydraulic cement, while those put down last 
have been treated to prevent oxydization. 
About 170 miles of all kinds have been laid 
thus far this year. To do this has required 
an outlay of $2,000,000 on the part of the 
construction company, which has not yet 
received a dollar in the way of rent. It is 
probable that $4,000,000 or $5,000,000 more 
will have to be expended before the entire 
underground system is completed, but of 
course some returns will begin to come in 
long before that. From 1,200 to 1,500 men 
are employed by the contractor, John D. 
Crimmins, most of the time, and as many as 
2,000 have been at work at certain times. 


THE QUESTION OF TEARING UP THE STREETS. 


A great deal of criticism has been made 
upon the construction company for tearing 
up so much of the streets at one time in its 
efforts to push the work as rapidly as 
possible. Some of this criticism has been 
well founded, but a good deal of it has been 





unjust, according to the officials of the com- 





is superior to the overhead, are they 
not ?” 

«Oh, yes, entirely so; at least, so far as I 
know. The work is being done in a manner 
approved of by them, and they will all be 
glad to take their wires down as soon as we 
get subways ready for them. The telephone 
companies will be especially pleased. Why? 
Because under the present arrangement the 
cost of maintaining their wires yearly equals 
the first cost of construction. With the sub- 
ways the cost of maintenance will be com- 
paratively nothing, and the rental will be but 
a trifle in comparison with the expense to 
the company now bye winterstorms. The 
subways that are being put down now will 
last a lifetime. Unlike the gas pipes and 
water mains, they will not make it necessary 
that the streets be torn up from time to time, 
and hence we feel justified in asking a little 
forbearance on the part of the public and the 
press when we do cause a little inconvenience 


in hurrying our work.” 
—___~g>e— 


The Gem Electric Bell. 
In the line of electric bells for house work 
there has been marked improvement the 


Tue Gem Eteorric BEtt. 


pany. Said one of these yesterday: ‘* We 
have to a great extent been blamed for work 
that did not belong to us at all. During last 
summer the new Standard Gas- Company 
was tearing up the streets everywhere to 
parallel witb its pipes those of half a dozen of 
the old companies. Yet scarcely a word was 
said about this work, unless to say that it 
was our work. Then the Steam Company 
was tearing things up as usual, but when- 
ever attention was called to it, nine times out 
of ten we were blamed for the obstructions | 
made by this company’s employes. As a} 
matter of fact, the New York public was | 
never less inconvenienced by any great work 
than it has been by this subway contract. | 
Mr. Crimmins was ordered to spare no ex- | 
pense in doing the work so as not to interfere 
with traffic in the streets, and he has heeded 
this injunction. He does the work, you 
know, and then renders us a bill for what he | 
spends, on which he is allowed a certain per | 
cent. for profit, Hence it is nothing to him | 
how much the subways cost. Why, that | 
subway in Park Row was really completed 
before anything was known about it by lots 
of the business men along that thorough- 
fare. The work was done mostly at night 
and every bit of dirt carted away. It cost | 
lots of money to do it, but President Lauter- 
bach’s orders were to spare no expense.” 
‘‘The electrical wire companies are all 
satisfied now that the underground system 





past few years. In construction, efficiency 
and durability, changes have been made with 
a view to lessening the cost and yet provide 
a desirable article. The Gem bell, which is 
being energetically pushed by Horace Van 
Sands, New York city, is meeting with a 
degree of popular favor that even surprises 
the manufacturers. It is a compact, neat 
and reliable result of careful electrical work. 
A view of the bell, full size, is given on this 


page. 


How Absorption of the Baltimore and 
Ohio Affects Western Union. 

“The telegraph is the best barometer to 
indicate the commercial condition of the 
country that can be found,” said Presiden\ 
Norvin Green, of the Western Union Tele- 
graph Company. “It varies directly in 
volume of business as trade varies, except in 
time of panic, when the telegraph business in- 
creases, though only to fall afterward. The 
charge that this company has increased its 
rates since the absorption of the Baltimore 
and Ohio line is not true. The rates to 
Chicago and St. Louis, which were 50 cents, 
are now 40 cents. To St. Paul, Minneapolis, 
Omaha, and that range, the rate, which was 
60, is now 50. There is scarcely a Western 


| Union rate any where that has been increased, 


except the ten-cent and fifteen-cent rates. 
These the other companies were handling at 
aloss. The Postal and United Lines have 


come up to our increase and are going to 
stand by it. I demonstrated, in fact, in my 
last annual report, that the average cost to us 
of handling a message was a little over 23 
cents. On city business, for instance, from 
one station to another, we make nothing at 
all, as each message has to be relayed and 
requires four operators, and if sent up- 
town, 5 cents additional for delivery. 

“The sequel of the deal shows that we have 

taken all the Baltimore and Ohiv business, 
and at better rates. The Baltimore and Ohio 
business last year averaged $26,000 per 
week, Of this about three-fifths, or $21,000 
or $22,000, came from the larger or test 
offices, which report weekly. A comparison 
of our revenues from the test offices for the 
past three weeks in this month shows $218,- 
464, against $173 590 for the first week in 
November of last year; $219,300, against 
$169,000 for the second week, and $225,467, 
against $170,856 for the third week. We 
had an increase for the weeks just before, 
varying from $12,(00 to $17,000. Add to 
the $21,000 of the Baltimore and Ohio 
receipis our own average increase of $16,000, 
and you get $37000. This leaves about 
$15,000 per week as the result of advancing 
the non-paying rates of the Baltimore and 
Ohio. The estimated general increase in our 
business is about $75,000 per week over last 
year,” 
Dr. Green further gave the figures from 
the leading offices of the country, first for the 
first three weeks of November, 1887, and 
secondly for the same weeks in November, 
1885. They were as follows: New York, 
1887. $32,600, $30,600, and $33,700 ; 1886, 
24,100, $25,500, $25.400. Chicago, 1887. 
$15,700, $17,900, $20,900; 1886, $14,700, 
$14,600, $14,500. Baltimore, 1887. $3,700, 
$4,000, $4,300 ; 1886, $2,400, $2,600, $2,700. 
Boston, 1887 $8,900, $9,600, $9 700 ; 1886, 
$6,500, $6,700, $6,800. Cincinnati, 1887. 
$4,700, $5,100, $5,100 ; 1886, $3,400, $3,- 
400, $3,800. St. Louis, 1887. $8,600, 
$8,900, $9,000 ; 1886, $6,000, $6,000. $6,400. 
Kansas City 1887 $4,500, $4,700, $4,900 ; 
1886, $2,800, $3,000, $3.100. Louisville, 
1887. $2,900, $3 0 0, $3,000 ; 1886, $1,800, 
$1,800, $1,900. New Orleans, 1887. $5,800, 
$6,300, $5,800 ; 1886, $3.500, $3,600, $3 900. 
‘* We shall be able to handle the Bal:imore 
and Ohio business,” he continued, ‘‘at a cost of 
40 per cent. of its receipts, as soon as we get 
rid of their rentals. We have got off some 
and shall get rid of more on the Ist of May. 
We shall put in effect on Dec. 1, an extensive 
scale of changes to equalize rates and make 
them consistent with each other in different 
parts of the conntry. This we could not do 
during a competing fight. We shall level 
all those downward, however, and are level- 
ing none upward except the ten-cent and 
fifteen-cent rates, which could not be main- 
tained at those figures except at a loss. Our 
average rate per message was reduced last 
year from 31} cents to 30}. This year it will 
be reduced below 30 cents, the reduction 
being made in the long rates.” 





.... The United States Electric Railway 
Signal Co., capital stock $500,000, has been 
incorporated at Ashland, Ky., by John H. 
Crook, Oscar J. Cohn and William B. Ster- 
rett. The object of the company is to manu- 
facture electrical appliances, etc. 


--. In a petition filed in the Superior 
Court, Cincivnati, by Frank D. Rettich 
against the Western Union Telegraph Com- 
pany. he alleges that in 1874 letters patent 
were granted to H. C. Nicholson for a quad- 
ruplex telegraph instrument, giving him the 
exclusive right to make, use and vend it. 
November 12, 1874, Nicholson assigned his 
right to make the instruments to Louis Hol- 
man. Holman died and bequeathed his 
rights in the patent to the plaintiff in this 
ease. After the assignment to Holman of 
the right to make the instruments, Nicholson 
assigned all his right, title and interest in the 


patents to the Western Union Company, and 
stipulated that it should employ Holman to 
make the instruments. It is alleged that the 
company has been making the instruments 
itself, and Rettich now sues for $25 for each 
instrument so made and now in use by the 
company, and asks that it be compelled to 





disclose how many are now in use. 
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** The American Electric Company of 
Baltimore has been incorporated by Thos. J. 
Shryock, John H. Fowler, Robt. Turner, 
Wm. A. Dunn, Solomon Strauss, F. P. 
Stevens and Wm. H. Crawford. A meeting 
of incorporators was held, and the following 
officers elected: Thomas J. Shryock, presi- 
dent; Wm. A. Dunn, vice-president and 
general manager; Jobn H. Fowler, treasurer; 
C. Whiteley, secretary, and F. P. Stevens, 
counsel. Steps will be taken immediately to 
erect a complete electric light plant, both for 
street lighting and an incandescent system 
for offices, dwellings, etc. The system to be 
used is that of the American Electric Com- 
pany, of New York. 

* * A dispatch from Spokane Falls, W.T., 
Nov. ist, says that Tuesday night about 
10.50 o’clock, while the sky was overcast 
with heavy clouds and light rains were fall- 
ing, a meteor was seen by’a number of 
people to shoot from the heavens directly 
overhead. It struck the electric light wires 
on the south side of Main street, between 
Howard and Mill streets, in the very heart of 
the city, cutting one of the wires in two and 
bursting into thousands of fragments. 
Those who saw the strange phenomenon say 
that when it struck it had the appearance of 
a ball of fire which looked to be ten feet in 
diameter. 


* * When the electric light plant was 
established at Asheville, N. C., about a 
year ago, it was considered by many as an 
experiment, so far as the financial success of 
the company was concerned. The Asheville 
Electric Light Company was thought by 
many to be making a mistake in fixing the 
enterprise with such extensive capacity. But 
one year’s experience has proved the wisdom 
of the management, and yesterday the super- 
intendent of the works here left for Indian- 
apolis and other cities North, for the purpose 
of securing additional machinery and sup- 
plies for extending the original plant here. 
Another object of the superintendent’s trip 
is to carefully inspect electric motors, for the 
purpose of running small machinery. 

* * Mayor Babcock, of Cleveland, at the 
solicitation of Ex-Mayor Gardner, recently 
wrote to Washington asking whether or not 
the government would pay for telephone ser- 
vice at the Cleveland Life Saving Station. 
There is a telephone in service at the station, 
but it is paid for by vessel men and citizens 
who appreciate its value, but the rental will 
expire at the close of the season. The Mayor 
received an encouraging answer from Gen’l 
Superintendent Kimball, of the Life Saving 
Service, inquiring for particulars and the 
cost. The value of the telephone in the Life 
Saving Service was thoroughly established 
by the prompt aid which it brought to the 
wreck of the schooner Zach Chandler near 
Cleveland and the recent wreck of a vessel 
near Chicago. 

* * After severai months of bard work, 
the underground wire committee, of Detroit, 
have reported their findings to the council. 
They declare that the underground conduits 
in use in Chicago and other cities are not so 
expensive as to be impracticable; that the 
Edison company is successfully operating 10 
miles of wires underground in Detroit. The 
committee finds also that to supply the half- 


mile circuit will require only five miles of 
conduit. In connection with this report, 
Ald. Trombly offered several resolutions. 
One was instructing the city clerk to person- 
ally serve a properly attested notice to go 
underground upon all electriclight, telephone 
and telegraph wires, Another resolution in- 
structs the city controller to see that the no- 
tice is enforced. Separate resolutions for 
each company were submitted, requiring 
them to place all wires within the one-mile 
circuit underground by July 1, 1888. The 
resolutions were duly received and ordered 
printed. 





Personal. 

Mr. F. A. Cheney, the handsome general 
manager of the Elmira Illuminating Compa. 
ny, was a New York visitor last week, ar- 
ranging with the engine men for additional 
power for his new station. 

Mr. E. I. Garfield, secretary of the Thom- 
son-Houston Company, has returned from a 
South and West trip, much refreshed by his 
vacatjon—the first in about ten years. 

Mr. Geo. F. Parmelee, president of the 
Edison Company at Topeka, Kansas, is in 
the East, investigating electrical work. His 
company is succeeding finely. 

Messrs. L. W. Burnham, of Boston, and 
H. A. Cleverly, of Philadelphia, were en- 
tertained at the Hotel Lafayette, Philadel- 
phia, by Mr. A. L. Bogart and bride. These 
well known electric gas lighting men had a 


pleasant meeting. 
———_*=+ 


— The Taylor Manufacturing Com- 
pany, of Chambersburg, Pa., have recently 
sold the following Beck Horizontal Auto- 
matic engines for electric light service: An 
18}x24 227 horse power engine, for the 
Thomson-Houston station at Augusta, Ga.; a 


A Method of Making a Selenium Cell of 
Constant Resistance. 


M. Mercadier promises shortly to explain 
anew system of multiple telegraphy based 
upon the employment of the selenium cell, 
of which, as is well known, he has made a 
special study. Inthe year 1881, M. Merca- 
dier first described a method of making a 
low-resistance selenium cell for use as a 
radiophone receiver. This method consisted 
in taking two thin strips of brass, separated 
by a sheet of paper, and drawing a stick of 
melting selenium along the edges. It was, 
however, found tuat the selenium deposited 
in this way was very apt to scale or chip off, 
and, moreover, it was almost impossible to 
make two cells of this pattern which should 
have the same resistance. He therefore con- 
structed a somewhat different form of cell, 
which, although now described (in the 
Comptes Rendus) for the first time, has yet re- 
mained unaltered in resistance for over six 
years, and it has also been found an easy mat- 
ter to make other cells of the same resistance. 
A pair of platinum wires are accurately laid 
down in the form of a double spiral upon a 





sheet of emery paper. The ends of the wires 





Fia. 2. 


11}x15 83 horse power engine to the Wissa- 
hicken Electric Light Company, Philadelphia, 
Pa. ; a10}x12 67 horse power engine, for the 
Honesdale Electric Light Company, Hones- 
dale, Pa.; a 94x12 57 horse power engine, 
for the State Industrial School, Kearney, 
Neb.; a 10$x12 67 horse power engine, for 
the Gas and Electric Light Company, 
Sturgis, Mich. 


—— The works of the Solar Carbon Com- 
pany, Pittsburgh, burned down last Friday. 
This is a less of $20,000, and throws a num- 
ber of men out of employment. 


—John Buckley,of Meriden, caught a snap- 
ping turtle and took it to the telephone office 
where he works. He thought that he would 
kill the animal by electricity, and so put the 
end of a wire in front of it, and the turtle 
snapped at it and held on. Then Buckley 
put another wire under the shell and turned 
on the entire electric current of the office. 
The turtle shut his jaws tighter and closed 
his shell, and in five minutes was apparently 





-C. & C. Motor anp Pump. 


|are attached to two separately insulated 
| blocks of brass, upon which the emery 
paper rests. The whole is then 
|heated to the melting point of selenium, 
land a stick of that material is drawn 
around the double spiral. This would 
| scarcely seem to be a very easy mode 
of constructing a set of identical cells, 
but in M. Mercadier’s hands the results ob- 
tained are excellent. Several cells made at 
different periods since 1881 have each a re- 
sistance of about 300,000 ohms, and have 
not varied since their first measurement. 


———_.g>e——_—— 


— The Citizens’ Electric Railway Com- 
pany of Buffalo, N. Y., has been organized 
| with the following officers: President, A. P. 
Wright; vice-president, Michael Nellany; 
|secretary, Francis F. Fargo; treasurer, 
| Michael Nellany. From the title of the com- 
| pany it will be seen that electricity is the 
| only motive power that has been considered. 


as dead as Julius Cesar, but the next morn-| It is probable that the storage battery system 


ing he was walking around the office quite 
heartily. It had received an electric shock 
powerful enough to killa man. 


| will be adopted, or possibly the Bentley- 


Knight underground system, which has been 
experimented with in other cities. 





The Industrious Gas Meter. 


Oh, gas may escape, and gas may burst 
And vanish in noise and flame, 
But the meter’s hand, in its quiet way, 
Goes traveling onward, day by day, 
And gets there just the same. 
Cc. O. B. 


—— <b 
The Topeka Tower. 


The fall of the electric light tower in 
Topeka, Kas., rather cooled the ardor of 
that city to close its contract with the Brush 
Electric Light Company for a tower system 
of electric lights. President Baker, of the 
company, has now sent the following com- 
munication to the Topeka Council : 


To the Mayor and Council.—In accordance 
with your request on the 11th of July, we 
made you a proposition to erect seven 
towers at such points as you might desig- 
nate, and to light eight towers, four 2.000 
candle power lights on each tower, for the 
sum of $9.000 per year for five years. In 
that proposition we were to have use of the 
tower that was then on the corner of Kansas 
avenue and Tenth street; since that time the 
tower has fallen down, not through any fault 
of its construction, but through its not being 
taken care of by its owners, the city. You 
accepted that proposition, since which time 
uo further action has been had by you. We 
now renew the offer, agreeing to put up the 
eighth tower at our own expense on the same 
conditions that we asked for in regard to the 
other seven towers. We wish to say in this con- 
nection that we have been in correspondence 
since that time with the authorities of many 
cities which light their streets on the tower 
system. There are a large number of cities 
in the United States which do this, and in 
no town have they been discontinued, but 
give universal satisfaction. 


F. P. BAKER, 
President Brush Electric Light Company. 


—— +. 


—— Those delights of the chestnut-mong- 
ers, the tall electric light towers in Union 
and Madison squares, will soon cease to af- 
ford opportunity for the perpetration of the 
snare beginning thus: ‘‘Say, they’re not go- 
ing to have the electric light poles any 
longer.” This time, however, it is not be- 
cause they are long enough, but because they 
are too short. Experience has discovered the 
fact that the massing of the lights at the alti- 
tude in use, while it affords plenty of illumi- 
nation within a given radius, leaves a great 
part of the parks in question in all the deep- 
er shadow. Hence the commission having 
charge of the lighting of the city has decided 
to discontinue the use of the long poles and 
ordered in their stead 30 electric lamps, which 
will shine instead of the gas which formerly 
diffused its rays from as many lampposts of 
ordinary caliber. It is anticipated that the 
new lights will utterly dissipate the shadows 
which have bitherto infested the borders of 
the parks, and render bench spooning one of 
the lost arts. 


—— Garden City, Kansas, is still without 
electric lights. The papers of that city are 
anxious to have an electric light system, and 
one makes the following suggestion : ‘‘Sev- 
eral propositions have been made to our 
people to put in an electric light plant, but 
the city council has not seen fit to grant 
any of the firms or companies seeking it a 
franchise on the terms they have offered. 
The council is composed of good business 
men, and we take it, without an examination 
of the offers made, that they have acted 
wisely. But Garden City is far behind the 
times and all its neighbors, as long as she is 
without an electric light system. It is a 
necessity, a luxury, and a matter of pride. 
Therefore it is due the city that the council 
take action itself in regard to the establish- 
ment of an electric light system here. The 
best terms that the city can offer any com- 
pany should be published, and also whatever 
special inducements there may be. It occurs 
to the writer that inasmuch as the engines at 
the watecworks furnish a surplus power, 
some arrangements could be entered into 
with some electric light company which 
would give the city twelve or fifteen street 
lamps at a nominal cost, in return for giving 
the company the surplus power at the water- 
works. The company could reap sufficient 
profit from the lights furnished the business 
houses and residences.” 
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The Improvements in the C. & C. Motor. 


We illustrate in this edition several views 
of the C. & C. motor, and other apparatus 
used with them. The one horse power in- 
candescent motor is intended for 110 volts to 
run at tonstant speed with varying load. 
Starting and stopping the motor is con- 
trolled by a switch which is mounted directly 
on the field magnets. One feature of the 
C. & ©. motor is the brush holder, which, by 
holding the brush against the commutator 
with spring pressure is arranged so that 
when the brushes are lifted a certain distance 
from the commutator the springs are thrown 
out of action and the brushes latch in that 
position. 

All of these machines are made witb in- 
terchangeable parts—which is the invariable 
practice of this company with all the goods 
manufactured, and the electrical data is 
all stamped on suitable blank places on the 
name plate. This is frequently done toa 
limited extent, but not, as a rule, so generally 
and so completely as by this company. 

The are motor is gotten up specially for 
safety. It is so arranged that while you can 
regulate the motor completely you have no 
power to break the circuit, and as the power 
of the motor is reduced by the regulator, the 
resistance which it presents to the main line 
circuit iseal:o reduced, so that when you 
turn the switch towards zero power you not 
only reduce the counter-electromotive force 
which the motor is capable of generating, 
but you reduce its resistance until, when 
you reach the last contact, the motor itself 
forms a short circuit. The field and arma- 
ture are connected in parallel, and the 
field is divided into a number of sections in 
series. The switch short-circuits these sec- 
tions, thereby short-circuiting the field, and 
also forming a shunt around the armature. 

The small motor, Fig. 3, is shown on a 
wall bracket for running a pump or fan. 
The motor is placed high up out of reach, 
and is controlled by a regulator similar to 
the one of the larger machine which is con- 
trolled by cords raching down from a cross- 
arm as illustrated, which makes a very neat 
and compact appearing apparatus, attractive 
as well as efficient. 

The sliding base, Fig. 4, is a convenient 
mounting for the motors, particularly in 
cases where a new belt is used, and it is 
necessary to tighten it from time to time. 

These new and improved motors are the 
result of very careful and thorough work on 
the part of Mr. 8. S. Wheeler, manager and 
electrician of thecompany. They are now 
being manufactured ona Jarge scale, and the 
company’s factory at 90 South Fifth Avenue 
is turning out handsome and most creditable 
work. 


>> 


—— The Deer Park Development Com- 
pany, of Los Angeles, Cal., proposes to 
provide water power for all railroads run by 
electricity, and to erect and maintain electric 
lighting plants in all towns where it is de- 
sired. 


—— Holmes, Booth & Haydens are al- 
most unable to keep up with their orders for 
the smaller copper wires—covered—the in- 
crease in incandescent electric lighting hav- 
ing created this great demand. There is no 
branch of electrical business so active as that 
of incandescent lighting; and the manufac- 
turer who had a large accumulation of the 
finer covered wires at the beginning of the 
season has had his heart made happy and his 
pocket-book plethoric by the unprecedented 
demand. 


—— Col. C, H. Howland, manager of the 
Pico Street Electric Railway, Los Angeles, 
Cal., states that on the electric homestead 
tract there was a large amount of building 
contracted for, but at present it was almost 
impossible to get enough hands to do the 
work, A number of new residences had 
been recently erected, and others will be 
built as soon as labor can be procured. He 
also stated that out on the new or. proposed 
extension of that railway a large number of 
fine residences were to be erected in the near 
future, but that out there the people com- 
plained of the scarcity of good workmen. 





—— The New York Club has contracted 
for an iso’ated Edison plant of 300 light 
capacity. 

— Tbe Brush Electric Illuminating Co. 
has declared a quarterly dividend of two per 
cent., payable Dec. Ist, at Nos. 204-210 
Elizabeth street, New York City. 

—— The Empire City Electric Company, 
15 Dey street, since getting well established 
in its extensive downtown headquarters, has 
met with most gratifying patronage. Gen- 
eral Manager Blasdell reports the electric 
light trade as particularly active. 





—— The Knoxville (Tenn.) Car Whee! 
Co. will erect an electric plant at their works. 

— The Sub-Tropical Exposition Co., 
Jacksonville, Florida, are negotiating for the 
erection of an electric light plant. 

—— The Jenny Electric Light and Power 
Co., of Nashville, Tenn., has been incorpor- 


ated by: A. C. Green, W. H. Smith and|| 


others. 

—— At Hoosick Falls, N. Y., Messrs. 
Holmes, Lock & Hurd have been granted the 
franchise to erect and operate an electric 
plant. It will be completed by January Ist. 











Fie. 1.—Aro Motor, C. &C. Company. 


— — The machinery for the electric light 
plant at Council Grove, Kas, has been 
ordered. 

—— A correspondent writes to the London 
Electrician from Madeira, saying: ‘‘I shall 
feel much obliged if you will kindly draw 
the attention of your numerous readers to the 
fact that the Municipality of Funchal have 
published an advertisement in the Diario de 
Noticias, inviting tenders for lighting the 
new theatre ‘D, Maria Pia,’ and the city of 
Funchal with electric light.. Applications 


for plans and all particulars should be ad- 


dressed to the President of the Municipality, 
the Visconde do Ribeiro Real, Funchal, 
Madeira.” 


tion is as high as 8 





—— According to Dr. Schilling, the num- 
ber of electric light installations in the thir- 
teen principal towns of Germany has in- 
creased during the last two years from 131 
to 604; the number of arc lamps has in- 
creased from 591 to 8,280, and the number 
of incandescents from. 10,408 to 50,469. The 
number of gas lamps in these thirteen towns 
is 1,221,882, and therefore, lamp for lamp, 
electricity furnishes about 4 per cent. of the 
total illumination. In Munich this propor- 
/ cent. According to 
another authority there.are in Hamburg at 
the present time 78 installations of electric 
Tight; 825 arc lamps and 5 300 incandescents 
About 1,000 horsepower is employed for, 
these installations, of which one-fifth is fur. 
nished by gas engines. 
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—— Burton, Kansas, has decided in favor 
of electric lights. 

— The Chicago Gas Trust is having a 
stormy time just at present. 

G. P. Warner has made a proposition 
to erect an electric lighting plant at Orange, 
Mass. 

—— The wire manufacturers met in New 
York last week and conferred over the price 
of wire. 

—— The new Broadway Theater is to be 
lighted by electricity. The Edison system 
will be used. 

—— The Thomson-Houston Company has 
been awarded the contract for electric light- 
ing at Arlington, N. J. 

Glendale, Ohio, would like the elec- 
tric light for five years. Mr. Alfred M. 
Allen, of that city, is interested. 

—— The Vienna opera house is to be 
lighted with electricity ; 744 horse power 
boilers (Babcock & Wilcox) will be used. 
—— All the stock of a $10,000 electric 
light company has been subscribed for at 
Huichinson, Kas., and the plant will be put 
in at once. 








— The Commercial Cable Company's 
repair ship, Captain Trot in command, has 
had acopy of Mr. S. 8. Wheeler’s new wire 
gauge framed and placed in the cabin for 
reference. 


— H. H. Corson, representing the 
Thomson-Houston Electric Light Co., of 
Boston, Mass., is negotiating for the erection 
of electric light plants for Bristol, Tenn., 
and Goodson, Va. 

— The Passaic City Light, Hcat and 
Power Company has been organized and ap- 
plied to the city council for permission to 
run wires throughout the city for lighting 
dwellings and stores. 


—— At Alton, IIl., the gas committee of 
the council has reported in favor of the sub- 
stitution of twenty electric street lights, in 
place of others to be removed, anc recom- 
mended that the contract be given to the elec- 
tric light company now holding the privilege. 
The report was adopted, and the committee 
empowered to make it. 


— A gigantic dynamo for the works of 
the Cowles Electric Smelting and Aluminum 
Company, at Stoke-on-Trent, England, is 
now in course of erection. The machine has 
been built by Messrs. R. E Crompton & Co., 
of the Are Works, Chelmsford, and will 
have, it is said, a minimum capacity of 800,- 
000 watis, requiring 500 horse power to 
drive it. 

—— The Elmira (N. Y.) Illuminating Co., 
Mr. F. A. Cheney, manager, is improving its 
plant to conform with the wide-awake and 
businesslike methods that characterize the 
work of Mr. Cheney. A large new sta- 
tion is in course of construction, and a 500 
horse power (Watts-Campbell) engine has 
been added to the present power. There are 
over 5,000 incandescent lamps in use in that. 
city, and 100 arc—a remarkably good show- 
ing for the little city of Elmira. Both the 
United States and Thomson-Houston systems 
are used. 


—— Chas, A. Schieren & Co. report sales 
of electric leather belting to the following 
parties during the past week: Glens Falls 
Electric Light and Power Co., Glens Falls, 
N. Y., 56 feet 8-inch double belt, 33 feet 10- 
inch.double belt ; Edison Electric Light Co., 
York, Pa., 60 feet 5-inch double belt, 80 feet 
8-inch double belt ; Skowhegan Electric 
Light Co., Skowhegan, Me., 58 feet 9-inch 
double belt ; Allbright’s Sons & Co., Allen- 
town, Pa., 30 feet 10-inch double belt ; H. L. 
Childs & Co, Pittsburgh. Pa , 79 feet 24-in. 
double belt ; Cross, Austin & Co , Brooklyn, 
N. Y., 52 feet 15-inch double belt; Geo. W. 
Childs, Philadelphia, Pa., 90 feet 8-inch 





double belt. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 

PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WeFK EnprinG Nov. 
22, 1887. 





873,485 Galvanic battery; Horatio J. Brewer, 
New York, N. Y. 

373,508 Printing telegraph; Charles J. Wiley, 
Brooklyn, N. Y. 

373,519 Telephone apparatus; Isaiah H. Farn- 
ham, Malden, Mass., assignor to the New England 
Telephone Co., New York, N. Y. 

373,584 Dynamo electric machine; Thomas A. 
Edison, Llewellyn Park, N. J. 


873,691 Apparatus for purifying and separating 
fatty substances by electricity; Heinrich F. D. 


Schwahn, Kansas City, Mo. 
373,739 Prevention of sparking in electric motors 
and generators ; Daniel Higham, Philadelphia, Pa., 


assignor to the Higham Electric Motor Company, 
same place. 

372,759 Electric 
Leavittsburg, Ohio. 

373,761 Electric are lamp: Gustav A. Wiese, San 
Francisco, Cal. 

373 767 Device for attaching tablets to telephones, 
Howard H. Butler, Canton, Ohio, assignor of one- 
half to Charles C. Cook, same place. 


coupling ; George W. Taylor, 





‘JE. JEFFORDS & Gu. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
% years’ experience in this branch of the business. 


2716 to2788 Salmon St., Philadelphia, Pa. 





Bug and Dust Proof | 


BELLS. 


Electrical Man'f'rs, 
32 and 34 Frankfort St, 


NEW YORK. 


A. T. SMITH’S 
\ NEW PATD. ELECTRIS 
LAVA GAS TIP, 


The Cheapest and Best Burner in 
the market 











DetroitElectrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


ries, Skeleton and Box Bells, 
use Annunciators, Fire Alarm 
ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 


ILKS 


Burglar Alarms, 


Medical Batte 
° Boxes, 





Full assortment of different sizes and 
qualities on BRAIDER SPOOLS, 
i ready for the machines, in Red, Yellow 


and Green. Other colors to order. 
SEND FOR SAMPLE AND PRICES. 


WM. MACFARLANE & 60., 55 Mercer Street, New York. 


MILL, YONKERS, N. Y. 





S 














For Multiple Lighting. 
Send for prices to 
A. T. SMITH, 
6 West 14th St.. New York. 





Jan. 22, 1884 





Business Notice, 


At a fire in the Saratoga Hotel recently the alarm 
was given from the office to the guests in their 
rooms by the Fire Alarm and Guest Call put in by the 
Western Electric Company, “and many lives were 
saved thereby,” the architect of the building says. 

The following letter in regard to the Western 
Electric Company’s hotel apparatus testifies to the | 
merits of this system : 


St. Louts, Mo., Oct. 28, 1887. 
WESTERN ELECTRIC COMPANY, 
CHICAGO, 
Please find inclosed my check in 
payment of the accompanying bill. 
Permit me to say that the system is working with 


(JENTLEMEN : 


admirable success, and is giving excellent satisfac- , 
. * . : ‘ 
I am much pleased with its introduction into 


tion. 
my hotel, and pay this bill with much cheerfulness, 
believing that Lam getting full value received for 
the money Yours truly, 

(Signed) J. L. GRIswoLp. 








W illiam Marshall, 
Manufacturer of ELEcTRICAL ConDENSERS. 
Strands eps 4 SPECIALTY. 
Rooms 2 and 4 a ereaine Ditine. 
laces, New York. 


Corner Waverley and University 

WHLY WAIN Scere 
ordering Articles 

advertised in our columns please 

mention that you saw the adver- 


tomer FELRRUAL RRATIOW. 











KORTING 
GAS ENGINE 


—1 to 60 H. P.— 


Most economica, En- 
gine yet offered to the 


public, and specially 
adapted for running 
dynamos. 
Address 


m... Korting Gas "n7'* Go, 


60 Barclay Str~ot, 8. ¥. 














Eagle and Dynamo Electric Light Belt. 


The stretch, otherwise than the elasticity, is re 
moved, no rivete and perfect evenness in heft, the 
result noise'ess with a perfect motion, which is 
absolutely es, ~ptial for asteady light. We use no 
other make. The character and responsibility o° 
the house is unquestioned. 


TESTIMONIALS. 
Western Edison Light Co., H. WARD LEON 


ARD, General Sup’t. 
Wayne Jenny EL. Light Co. 
ectric 





PATENTS. 


ELECTRICAL REVIEW PATENT BUREAU 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights, 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal 
supervision ofthe Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical lectrician, insures 
thorough and satisfactory work. 


All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work will 
permit and commensurate with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N.Y, 1.J. McTIGHE, Manager. 


W. J. Buckley, Mgr. Ft. 

Th Houston El Light, Herbert 
j Wadsworth, Manager Western Office 
| Brush Electric Co., Alex. Kempt, Special Agent. 
| €xcelsior Electric Co., C. J. Reilly, Western Mgr. 
Sperry Electric Light Motor & Car Brake Coq | 
J. H. Reid, General Manager of the Mather 

Electric Light Co., Chicago. 

Wm. H. Purdey, Comm. of Pub'ic Works, Chic 
John Mab, Chief Engin’r of Board of Trade, Chic, 
c. J. Mel Gen’l Sup’t Thomson-Houston 


Light, Omaha, Neb. 
J. A. Corbey, St. Joe Electric Light and Power 
as 


Co., St. Toe, Mo. 
Wee Soneeey Agt. Edison Light Co., New Orleans, 


OFFICE AND FACTORY, 
| 240 & 242 RALOOLPH ST.,CHICACO, 








WE GLADLY TESTIFY to the SUPERIORITY of the 
MUNSON 


201 Royal Insurance Building | 


C. &C. Electric Motor, 


UTILIZING IN SMALLEST 
MOTORS LATEST OYNAMO 
IMPROVEMENTS. 


Automatic 
Motors, or 
| with the 
Wheeler 
Safety Reg- 
ulator. gia 

Wound for 
any circuit. 









by 


6, 8 OLELEGTRIG MOTOR GO. 88, 90 and 82 South Fifth Ave, W.. 


The Empire Gity Electric Co., 


1S Dey Street, New York, 





Manufacturers of 


Telephone, Telegraph, 








DD 


ELECTRIC LIGHT SUPPLIES, 


WRITE FOR PRICES. 














—— - Poe Cal, 
ap te tees 











Lerlanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, 


DO NOT BE IMPOSED UPON BY IMITATIONS, 
It dealers have not the Genuine Battery, 
pend direct to na for Price-List. 4 


THE LECLANCHE BATTERY (0. 


GENUINE DISQUS CELL, COMPLETE. 
149 West Eighteenth Street. New York. The Porous Cell also bears Lahe! 


ae 
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NEW YORK BELTING AND PACKING C0. — 
an NSE: MACAO, AH EDISON JIACHINE WORKS 


=| VULCANIZED RUBBER |[——= 


In every form adapted to mechanical purposes. MANUFACTURERS OF 


MACHINE BELTING, — [nsuiittp WIRES, FLEXIBLE CORDS AND CUBLES, 


This Company has Manufactured the Largest Belts madein the 
World for the principal elevators at Chicago, Buffalo and New ——FOR—— 
York. 


“SNAG copes for'use on Dynamos and swat | T@lEPhON, Telegraph » Electric Light. 


JOHN H. CHEEVER, Treasuer. JAMES F. KELLY. 
PERSICANER & co., Hamburg, Agents. GENERAL SALES AGENT, 


. P. GLEASON, MFG. CO., 19 Dey Street, New York. 


“THE CAMPBELL LINE WIRE,” 


' FOR ELECTRIC LIGHTING. 
> | A Substitute for Underwriter Wire. A Durable, Well-Insulated 

















Schenectady, N. Y. 



































reenter $4 - 


Er -HletricLight tings zea 


~<iid 





PN : he y Brass, Iron, Glass ~ : and a Fire and Water Proof Wire. 
E18. and Tin. E 36. MANu » ON y THE 
Shade and Globe Holders, Pat, Insulated Joints, Filament Lamp (lusters, Wire) CAMPBELL ELE CTRI CAL s UPPLY C@O.,, 
Guards, Lamps and Lanterns, &e., &c. 95 MILK STREET, BOSTON, MASS. 
Etched, Sand Blast, Cut Flint, Opal and Colored Globes and Shades for Arc and New York Agents, Knapp & Hague, 52 Fulton Street. 
Incandescent Lighting. 
SEND FOR CATALOGUE E. D. W. Baker. ©, 0. Baker, Jr. 
BAKER & CO., 








THE—— 
Importers, Melters and Refiners of 


TUCKER ELECTRICAL MEG. (Oj PLATINUM™, 


GENERAL CONTRACTORS, 408, 410, 412 and 414 N, J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any d of hardness. Scrap and native platinum purchased, 
OFFICE, 35 BROADWAY, NEW YORK CITY, and wire, all sizes, and any dogree spent native pation 9 


Siar ae SB 


NON-MAGNETIC WATCHES. 


THE ONLY WATCHES MADE CONTAINING 


PAILLARD’S PAYENT NON-MAGNETIC INOXYDABLE COMPENSATION BALANCE AND HAIR SPRING, 


WHICH ARE 


UNINFLUENCED BY MAGNETISM OR ELECTRICITY, 


AND WHICH ARE ADJUSTED TO TEMPERATURE. 






























































THESE NON-MAGNETIC QUALITIES ARE IN THE MOVEMENT (OR WORKS) AND REQUIRE NO SHIELD OR OTHER PROTECTION. 


Especially adapted to the use of employes of Electric Light and Telephone Companies, Engineers, Conductors, 


and all whose business calls them among the multiplicity of Electrical Devices. 





ASK YOUR JEWELER ITO SHOW THEM TO YOu- 


GENEVA NON-MAGNETIC WATCH CO., Limited, General Offices, 177 & 179 Broadway, New York. 


Send for Catalogue and Mention, This Paper. 
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AND ITS APPLICATIONS. 
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Stewart & Ge . Electricity and Magnetism. 497 pages, 223 illustrations... ..... 
Swinburne. Practical Electrical Units Popularly Raplained. CMR, ddeccoetecns 
pe eg a a a eee Seen eee ket 
Thompson. Elementary Lessons in Electricity and a Cloth, 168 illustra- 
QUOD S oo vcscer 865 hat REPOST GEES Deas hors wevecsensibpamnateh shuns tes 
Thompson. Recent Progress in Dynamo Electric Machinery. . SOS SRE Ree coy 
Thomson. Electro Statics and Magnetism................... oh abd Und ee to io sioie é 
TepesCneh. ~ Wee CI oir os 5.55 65.009 asides baregoscgtnesscebedeulwe ss 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth.... ... ... 


Watson and Burbury. The Mathematical Theory of wander and Magnetism. 

Cloth, 268 pages. ......-....sceesee eee e ees eeeees ccccces 
Wonders of Acoustics; or, The Phenomena of Sound. “Cloth, 288 Pages beonepewws 
Woodbury’s Protection and Construction of Mill Floors. Cloth. , 
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Welch. Table of Relative Weights of Copper Conductors............-..+- 16 

Wigan The Electrician’s Pocketbook. English edition of Hospitalier’s “< Formu. 

larie Practique de l’Electrician,” Cloth, 318 pages, 48 illustrations........... 2 06 
Woodward, Arithmetical Physics. WesatGs, inc. <5: h> tides TTT eR Pee 40 

TELEGRAPHY AND TELEPHONY. 

Abernethy Commercial and Railway Telegraphy. Illustrated, cloth............ 2 00 

Beechey. Electro-Telegraphy. Cloth, 86 illustrations............000+ ++ sseeeeees 40 

Clarke & Sabine. Electrical Tables and Formule, Cloth...........+eeeceee0005 5 00 

Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages........ Pein gion 6 00 

Davis & Rae. Hand-Book of Electrical Diagrams and Connections.............. 2 00 

Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth............. 6 00 

Fahie. History of Telegraphy to 1837. Cloth, 529 pages... ..........+ seseeee 8 00 

Field. History of Atlantic Telegraph... . «0.00000 009 cccy ccs cee vpcece os reeccccces 1 25 

Globe Telegraph Code. .........0+.- 2s se ceceseeeceencsccerccnpecscceetseeeeees 2 00 

Hoskiaer. y ing and Repairing Electric Telegr raph Cables, Seda 1 50 

Hoskiaer. uide for the Electric Testing of Telgrapia Cables. Cloth.......... 1 50 

Jones Historical Sketch of the Electric Telegraph ............cccsscccsssccees 2 00 

Lardners. ~ Electric Telegraph Popularized «2 25... 0.21 .sceiee sce edtaeccceseccecs 1 50 

Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 876 pages.. 2 50 

Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c, cloth, 

ee rey aye th to he eTeEE TEE Oe EEK 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages...........cccocceseccsccces 1 50 
Mullaly. “Sere oe 600 CUMS. 0.4.5 ccsp-, a asnesepcadsiccpassceseilawbesesteese 4 00 
Pope. ‘The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations. . 1 50 
Plum. The ery Telegraph During Our Civit War. Two vols., portraits and 

NE aoa np Ov ence: «vee dgucicic ccvevceterscspitbeseins s<bee4s 5 00 
Preece & Siveright. Telegraphy. Ns dapaee omen g 00205 0gMemhebsnsesent 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols. 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations. 1 25 
CN: I EEO. oo orn wo: + opie cr qnsae-s0 000c.as aegheduits >see Wien abi 4 00 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 8 00 
Smith. Manualof Telegraphy. 31 illustrations, paper..............-2..2eseeee0e 30 
POUR WNW dad ca tae tae ees erste igre Pee aawe bess Seb kaky e041 onde hs on 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

ee er Co Se RR SOR AREE NS Marr ree 1 50 
Williams. Manual of Telegraphy. Cloth, 827 pages, 90 illustrations............. 4 00 
Dolbear. The Telephone. Cloth, Pe ia EERO a SET ECR 50 
Du Moncel. The Telephone, the Microphone, and the Phonograph. “70 illustra. 

LE SS ee ee Ree Ea ey Oe eer 1 % 
Lockwood. Practical Information for Telephonists. Cloth. ...........0..s.s00. 1 00 
Prescott. Bell’s Electric Speaking Telephone, 526 pages, 830 illustrations... .... 4 00 
Thompson. Philip Reis, Inventor of the Pen: — 8 plates and 48 en- 

GQUBVINGS « 6 dn d.'0 cn pine c's.ccg-c-ctes de hebaged celsh orn <poed ob. dh os de Ge p.obecibes be 8 00 

ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 

Alglave & Boulard. The Electric Light. Its History, Production and Applica- 

CO, Se a vies as ee tepee hes ose ss ogee wer srg ge rep os's.s9.02.0 5 00 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth............... 5 00 
Day. Hlectric Light Avithimotic., Glee «oso 5:c cies 5 6 oda. coe baweerccccccccccese 40 
Du Moncel. Electric Eaghting. ' OS Tpmstwatlons, ClOGk. 5 1.0 iio Si doce ccecccsccecee 1 25 

| Dredge. Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15 00. Vol. 2.. 7 50 

| Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882... .. 2 00 
Gordon. A Practical Treatise on Electric Lighting. Cloth..... a eee 4 50 
Hammond. The Electric Light in our Homes. Cloth........ Oe Oe oe ee 1 2% 
Holmes. Practical Electric Lighting. Cloth.............sccesecectesceecceccecs 1 00 
Higgs. Magneto and Dynamo Electric Machines. 301 pages. . pd sndiee sth sevcgh ee 2 00 
Hopkinson. Dynamic Electricity. Boards...........ccscecceccceccecustscecees 50 
Kapp’s. Electric Transmission Of Jinergy: .......00c0ssecsene-cvescevecveseqseve 8 00 
ee er er ee 8 00 
Specs, Seas meer, CMON, os cabs aasscgesenatine eases ere vlevees 5 00 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 1 00 
Swinton. Electric Lighting. Its rinciples and Practice. Cloth, 180 pages...... 1 50 
Sawyer. Electric Lighting by Incandescence. 96 illustrations, Nh genas.00s io Bae 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth................ 5 00 
Schoolbred. Electric Lighting an its Practical Applications..................6. 2 00 
Thompson. Dynamo-Electric Machines. Illustrated, boards.................-0+ 50 
Thompson. Dynamo-Electric Machinery, 57 illustrations, boards............... 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 824 illustrations..... 5 00 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 

CS ERERISCESS 2a RSE Na pat eee See. Es ena 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations....... - 8 00 
Du Moncel. Electricity as a Motive Power. Cloth....... ......c.0-cceccccecee 8 00 
Kapp. Electric Transmission of Energy and its Transformation................. 3 00 
Luce. Electric Railways and the Electric Transmission Power. Illustrated, paper, 

WON, CHONG, o Sia tiseee ba 605s +0 00 pons desc Cees qe a RUNS Sa ERRMENEE MED ee co.9e 00 
Urquhar’. MiccteG Mba, TRustrehhll.. . . « .cccodyscodahi culedaeacticcncahecsse 3 00 
TESTING AND MEASUREMENTS. 

Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations........... es’ 5 oe 
| Kempe. A Hand-Book of Electric Testing. Cloth, 494 OER Ee ae 5 00 
| Lockwood. Electrical Measurements and the Galvanometer. Cloth. Dacwiegests mee 2 OR 

Smith’s.“; Dynamometric Measurements, .......ssccersceccsccedeccccvevecescyess 40 

. ELECTRO-METALLURGY, ELECTROTYPING, ETC., ETC. iy 

Fontaine, Electrolysis, Cloth, 264 pages ..............essseees Ay ee . 2 

Gore. The Art of Electro-Metallur Cloth, Whustentel® ciividees caicaek sc ccccccce 2 25 

Napier. A Manual of Electro-Metallurgy. Cloth...... Sidiedeseetaenacee See 8 00 

Urquhart. mena bed B.S MOE ARDUN Marcas secs cbeGusi< ccckccsece 2 00 

Urquhart. Electro-Plating. Cloth..............+... AEP Eee eeseces -- ~2 00 

Wail. Goleenomiowie Manipulations. Cloth.................- Ee 7 56 

Watt. Electro-Metallurgy, Practically Treatec. COloth........... 0 a ae 1 00 

Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations. . ee ae +» 850 

Wilson. Stereotyping and Electrotpying. Sloth, 105 DEReS sf 4 mes be oie nap ee cic. 2 00 

&@ Copies of any of the above books will be bee ~~. mailed, POSTAGE PRE- 





mit by Express or Post Office 


PAID, to any address in the world on receipt of tte a 
tter. dress 


Money Order, Postal Note, Draft or Registered 
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P. Oo. BOX, 3329. 


13 PARK ROW, NEW YOoRYF 
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THE EDDY ELECTRIC MFG. Co. 





AUTOMATIC ELE 


MANUFACTURERS OF-— 


CTRIC §=MOTORS, 


(MATHER PATENTS 


In all sizes, from 1-2 H. P. upwards. 


no rheostat, are perfect in regulation, simple in construction, and thoroughly 


The efficiency of a se motors is over 92 per cent. 


They require 
and substantially built. 


ALSO MANUFACTURERS OF 


The Mather Dynamo-Electric Machine, 


For ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, &c. 


These 


Machines cannot reverse, use no water, do not spark, and are noiseless. 


Satisfaction guaranteed. 


—_—_ orm + 


THE EDDY ELECTRIC MFG. co., 


HARTFORD, CONN. 





ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
pp. Willard’s Hotel, WASHINGTON, D.C 


H,M,. LINNELL, Gen’l Manager. 


H. E. & C. BAXTER, 


Manufacturer of and Dealer in 


18 FULTON ST., BROOKLYN, N. Y. 





CHAS. K. WEAD, Pres. 


The Hartford Dynamic Company, 


CONTRACTORS AND EXPERTS, 
Contract for the erection and installation of Steam and Electric Plants 
complete from the fire box to the lamp. 
"THEY CLAIM 


1. That a good light with safety for the Consume7, and dividends to the Stockholder, 


depend as much upon the Line as the Station. 
2. That the services of an independent Expert are as necessary to the intending Pur- 
chaser of a Plant, as those of an Architect to the House Builder. 
non-8. That the Profits from most existing Plants can be largely increased, and many 
paying Plants be made profitable by the advice and assistance of Haperts. 
If You intend Purchasing or Enlarging your Plant, or 


If you are dissatisfied with the net earnings of your Plant as compared with the 
representations which induced you to purchase, correspond with the 


HARTFORD DYNAMIC COMPANY, Hartford, Conn. 


A CARD TO THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
Edison’s great invention has been nowhere antici- 
pated. Ergo, a like result must follow in the 
United States. The straining and distorting of 
these facts, together with the violent effort to in- 
terweave with them certain minor and IRRELE-| 
VANT CASES for the purpose of fraudulently | 
posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 





Russell & Co. 


Electrical Goods and Supplies, | 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Sznp ror CaTALOGuE. 











D. A. DANGLER, President. 
J.B Crouse, Vice-Pres’t. 


The STANDARD CARBON CoO. 


Cleveland, Ohio, U. S. A. 


W. H. Bouton, Sup't. Cc, E. Frenon, Sec’y. 
H. A. TREMAINE, Ass’t Sup’t. W. G. Surrn, Treas, 


MANUFACTURERS OF 


THE BOULTON, GLEVELAND AND CRYSTAL 


CARBON POINTS 0 BATTERY MATERIAL 


CAPITAL $500,000,00. 6 CAPACITY 100,000, Daily. 


THESE GOODS SPEAK FOR THEMSELYES. 








only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED | 
by due process of law. 


TH E 


Edison ElectricLight Go, 


iG6 and {8 BROAD 8T.. NEW YORK. 


| 
| 
| 


PS, PRESIDENT W.H.SAWYER, Sec'y « ELecTRICcIAN 


American Electrical Works, 
PROVIDENCE, R. . 


OF THE 


_ FaRaoay CABLE 


VE MANUFACTURERS 


FOR TELEGRAPH, 
| ‘TELEPHONE & 
ELECTRIC LIGHT. 


NEW YORK OFFICE 
18 Cortlandt Street 


| oF ACKERMAN SENT 
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We have a Considerable Quantity « of 


KHRIT W 1 RE, 


Size No. 13 B.& S., Gauge 6-32 Insulation, which has been in use, but is practically 
AS GOoOondD As NEW. 


WewillsendaSample of this Wire and quote averylow price to anyone who inquires. 


WESTERN ELECTRIC COMPANY, 


CHICAGO, ILL. 





HE ; < ° 
. sshultz Belting Compan 
BRAIDED OR TAPED INSULATED WIRE. = agen POnr> 
"She Git, a SHULTS PATENT FULLED LEATHER ESELTING AND LACE [LBATHER. 
CABLES AT VERY LOW FIGURES. Office and Factory: Cor. Bismarck and Barton Sts., St, Louis, Mo. 


: Our of the fe, seode oe sar. tanned. y my AF omar oma: A. interior (which is Co end 
7 TE ‘4 y 'D) r strength of the le) is not tann ut rawhide and soften y our patent process r ng 
NEW YORK INSULATED WIRE COMPANY. is more pliable, hugs the pulley better. transmits more power than an — and is the only perfect 
11 Central Street, Boston, Mass 452 Broadway, N. Y. &LECTRIC LIGHT BELT MADE. Agents in all cities. Send for trial 
W. B. DOWSE, Gen’l Supt. B. BE. GALLAHER, Sec’y. JAS. W. GODFREY, Gen’l Mer 


LIMTLE-MeDONALD CUTOUT Jarvis Engineering Company 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


PATENTED MAY 20, 1886. 5,000 INUSE, For Electric Lighting and Power Stations. 


_AGENTS FOR 
ARMINCTON & SIMS ENCINES, 
SEND FOR CIRCULARS AND PRICES JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 


J. A. P O W E R S, 61 OLIVER ST., 109 LIBERTY “a “| SL LME st, 


BOSTON. NEW YORK, CHICAGO, 


TROY, NEW YORK. SEND FOR NEW CATALOGUE. 


AMERICAN SYSTEM OF ELECTRIC LIGHTING, 


WwooD PATENTS 






































OWNED AND MANUFACTURED BY THE 


JNMERICAN KLECTRIC \Y ANUFACTURING OMPANY 


1s CORTLANDT STREET, NEW YORK. 


~~? ~<® @ © 4 eee 


For Simplicity of Construction, Steadiness and Purity of Light, Perfection of Automatic Regulation, Economy of Power in Operation, Freedom from 


Getting out of Order, and Absolute Safety of Armatures from Burning, 


THE AMERICAN DYNAMO HAS NO EQUAL. 


——— > <DOoee—— 


NTENDING PURCHASERS, WHETHER FOR ISOLATED PLANTS OR CENTRAL STATION USE, DESIRING TO INVESTIGATE THE MERITS 
OF THE AMERICAN SYSTEM, ARE REQUESTED TO WRITE TO ANY OF OUR CUSTOMERS. 


OUR PATRONS ARE OUR FRIENDS AND SPONSORS. 





FOR FURTHER PARTICULARS, ADDRESS, 


AMERICAN ELeEctric MANUFACTURING COMPANY, 


18 CORTLANDT STREET “ " . : NEW YORK. 
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THE BAXTER ELECTRIC MOTOR. 





This Motor is buw reauy w pur upon we market. 
The most perfectly governed motor ever made, manufactured 
for both Arc and Incandescent Circuit. 


CORRESPONDENCE SOLICITED. 


Address The Baxter Electric Mf. and Motor Company, 
11 SOUTH STREET, Baltimore, Md, 


Factory A, Constitution and Monument Sts. Factory B, Buren and MonumentSts. 
New York Office, 146 Broadway. 





India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, eto., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


Aerial or Unde und. An 
of Conducting Wires. cae 











GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 


Does not deterio- 













ayy“ PRarens and Balata 












rate, and for Wires, Cord 
underwater or age Th Lables, for ‘or 
Cnderground 

lattery 

Uses, 









R 
Gutta Castres. j 

nsulatio: 
An —— / 
of Gonduct= Burglar 
_ Alarm, 







Annunciator, 
Electric Light 
and Gas Ligh? 
ing Wires and 
Cables. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Sor Cable Splices,and Pure 
G.P. Goods of every variety. 






























acid Vessels, Pipes, Vats, Etc. Marks’ Compound Wire, for Battery Coppers. 














SAWYER-MAN ELECTRIC CO. 


—— LICENSEE OF THE :—— 
Consolidated Electric Light Compan y 
——: OWNERS OF THE SAWYER-MAN PATENTS. :—— 


age ao 


AX. 











PHILADELPHIA OFFICE: 


No. 808 Walnut Street. 


BOSTON OFFICE: 


No. 83 FEDERAL ST. 


ED 
Omey? 


The DYNAMO of this Company is AUTOMATIC in its regulation, and will maintain a UNIFORM LIGHT, with ALL or 
ANY PORTION of the lights in Circuit, Our LAMP will NOT BLACKEN and will MAINTAIN its CANDLE POWER during 
d Life, 


Pians and Estimates Furnished for all kinds of Incandescent Lighting. 


ESTIMATES FURNISHED for THE THOMSON-HOUSTON SYSTEM of ARO LIGHTING. 


BOOK 


GENERAL OFFICES: 


Mutual Life Building, 


No. 32 NASSAU ST., 
N. Y. City. 











cyaic fc) 
SS 





its Guaraatec 





ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York. P. 6. Box 3,329. 


Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 
SOLE MAKERS 
Porter-Allen & Southwark 
Engines. 

Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 
Boilers, Tanks, 
and Gas Apparatus. 

INQUIRIES SOLICITED. 


PHILADELPHIA, PA. 
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Washington Avenue and Fifth Street, 


THE EDGERTON ELECTRIC MOTOR CO. 


GUARANTEES its Armatures 
Against OVERHEATING 
and WEAR, 


Motors now ready for Market. 


SLOW SPEED. 
POSITIVE DRAUGHT. 


The Edgerton Direct - Acting 
High Pressure Electric Pump a 


specialty. 
Address correspondence to 

























__W. E. SHARPS, 183-187 North 7th St., Philadelphia, Pa. 








Mutual Electric 


“Mfg. ome 


EXPERIMENTAL WORK A SPECIALTY, 


MANUFACTURERS OF 


Knowles’ Central Station Regulator, for controlling the Entire Circuit. 
Knowles’ Arc and Incandescent Electric Light System. 

Knowles’ Automatic Fire Alarm System. 

Knowles’ Ammeters. 

Knowles’ Voltmeters. 


Knowles’ Automatic Time Switch, for Cutting Out Storage Batteries. 

Knowles’ Automatic Circuit Cut-Out, for Arc Circuits when Charging 
Storage Batteries or Running Motors. 

The Johnson Rubber Composition Boxes, for Storage and Acid Bat- 
teries. 


ALL KINDS OF ELECTRICAL APPARATUS MADE AND REPAIRED. 
WE GUARANTEE SATISFACTION AT BOTTOM PRICES. 


OFFICE AND FACTORY: 


292, 294 and 296 Graham St., 887, $89 and 841 Glasson Ave., Brooklyn. 


New York Office: No. 20 Nassau Street. 


Telephone Call, 770 Williamsburg. 











16 ELECTRICAL REVIEW December 3, 1887 
—— 


PHOENIX GLASS COMPANY, baie Bec Conduit 


(WORKS, WATER CURE, BEAVER COUNTY, PENN.), 
WATER. “PIPE Co. 


MANUFACTURERS OF A FULL In O al, Flint 
lass Manufacture a conduit for Electric Wires so that 
and rt G | each wire can be cut or spliced at any place on the 


LINE OF 
Effects, in Opa- line, same as if they were strung on poles. The 


ELECTR | C LI G HT lescent and oth- § cost of a conduit is very little more than poles and 


er Colors. insulators for the same distance, and when cost of 
————y % repairs incident to wires subject to the elements 
AT an ~— is considered, our system is incomparably cheaper. 
finey SX 729 BROADWAY, 
Cor. Waverley Place, 


Full information obtained from 
NEW YORK, 


F. L. DANA, Secy., 
AND Denver, Colorado, 
43 SIXTH AVE., 


ervanunon, rn Otto Gas Engine Agency, 


‘ NEW YORE, 
Weitmyer Patent Kurnace, L. wi Beg o-, 


— and Masine eparnet aishr Car Manufacturing Co. S va ee tars ete Bs the Btaie"of oamerania, A C, Manning di 60,, 


(except Philadel 


PA. ONTRACTORS FOR ELECTRIC LIGHTING. 47 DEY STREET, 
Economical Increase of Central Lighting Plants 


. a ae THAT DISPLACES GAS. REM OVES ON M AY | ST, 
ee 
= 6 * = = J.J. DICKBY, Pres. L. H. KORTY, Treas. 18 Vesey Street. 


MIDLAND ELECTRIC CO., Ny ; CA Aut sizes 




















AND 


J SHADES, 
Both Arc 


AND 


INCANDESCENT, 

















HARRISBURG, 








CREAR, ~ EB., 





in oe 


IDE "AUTOMATIC ENGINES, PORT. ‘AND TRACT, ENGINES, Electrical Apparatus and Supplies, For Electrical Purposes. 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. (pire t Burgio Alene, Be AT ORS ors, 


> a lectric Light Suppiles. EUGENE MUNSELL & CO., 


Send for Catalogue. Mail orders given special attention 
218 Water Street. New York. 


PROTECTION FOR W ATGHES: —The Anti-Magnetic Shield is an absolute protection from 


all Electric and Magnetic Influence. Can be applied 
to any watch. Full Experimental Exhibition and Examination, also full assortment of the 


watches complete at = ANTI-MAGNETIC SHIELD & WATCH CASE CO.. 18 John St., New York, 


Insulated Wire, | LEGLANGHE FARADIG MEDICAL BATTERY, 


Our Leclanche Faradic Medical Battery is of a new and 
for Telephone, Telegraph and Electric Light. entirely original design. 

















OFFICE, LINE, AND It is a ne depertu re, and avoids the use of all 
i fy - acic ida . at destroy oe pclae a eae od 
= Ann 7 nands aad make the constant handlin, such me 
= unciator re, ical batteries absolutcly dangerous. = 
- Magnet Wire, and Flexible Cordage, It is gu mp plicity tee If, and in ordiv nary use will ran 
Oo cithout any attentio r the expence 
iture ¢ of a single penny for suppli ea. 
Browallle & CoO., |200 & 202 N. THIRD ST. fara 
renewe t is always ready, and docs 1 ot corr 
D HI] ‘ROIT, MICH. PHILADELPHIA, PA. when not in use, Ite first Abi at and the ahoaquens 
expense is far less than that of the dangerous red or 
“ ed. 


white acid batteries heretofore manufact 
i tee moyen A come cnrg'd —_ — homer nts, 


ee AUTOMATIC Gul UFT | 
Cedar Telegraph Poles | ENGINES agian 
ce te ee THE E. S. GREELEY & COMPANY, 





Cross Arms, Pins and Brackets, ¢ (Successors to L. G. Tillotson & Co.,) 
@ most tee Detter regulation thar ‘- Manafacturers, Importers and Dealers in 
OAK AND LOCUST PINS, | smite ““lonversyen'omte=” | re egeapH, TELEPHONE AND 


"ERI 
GALL ENGINE CO., ERIE. ELECTRICAL INSTRUMENTS 


CEDAR TIES, SHEPARD’S [Sc0.] CELEBRATED | AnD MATERIAL OF EVERY 








For Electric "Railways. Sorew-Outting Foot Lathe. DESCRIPTION, S 
QAP LATHE, $125. Nos. 5 and 7 Dey Street, 
NEW YORK. 







.R. OSTRANDER 4 00- ” 
21, 23 & San ae =e 


SPEAKING “TUBES, WHISTLES, 


Foot and Power Lathes, 
Presses, Scrolls, Saw 
Attachments, Chucks, Man 














rectric &schamical ells fe Sea se WATERHOUSE STANDARD ELECTRIGAL INSTRUMENTS, 














FACTORY, 

| ae res De Kalb Avenue, H. 1. SHEPARD, Agt., AMMETERS VOLTMETERS 

: 0! " BROOKLYN. 134 E. SECOND STREET, CINCINNATI, O- ’ ’ 

w Send for Illustrated % GIVES w os So Constructed that their 
peo 7 z \ =i RELIABILITY IS ASSURED 
aoe rg iy > 2 Without Frequent Calibration. 
AMERICAN ELECTRICAL DIRECTORY,| warner ot ae. SEND FOR CIRCULAR. 
THAN 3 a i = 

Handsomely Bound and Finished in Cloth, Con- ANY wl | = & 

taining 500 pages devoted to the bf ? Fad = The Waterhouse Systems of Arc and 





Incandescent Lighting show great 
economy of pawer, are instantaneous- 
ly automatically regulated and pro- 
duce fine steady lights. 


The Waterhous é Blectri and Manufacturing Co. 
Factory, Colt’s West Armory. HARTFROD, Conn. 


INTERESTS OF ELECTRIC LIGHTING. 
A Comple e List ef All and a Report of 


Each Electric Light Co. in North America. 
A Handy Book for Reference. 
— PRICE, $2.00 — 
Published by the 
STAR IRON TOWER CO., 


Fort Wayne, Ind., U. S. A. 





SPRINGFIELD, O., on 110 LipeRty ST., N.Y. 








JAMES LEFFEL «& CO. 
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~ SUPERIORITY. 
The Glark Dynamo & Arc Lamp, 


For information apply to 


Tue Criark Exvecrric Company, 


159 Chambers Street, 


New York. 








For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


W af i 4 = tifle Books. 
NEW YORK. 


1s PARK ROW, 


THEBECK AUTOMATIC ENGINE 


Elect ht Service and all other purposes 
er irae pews ror, L. —- in Steam Conan 
tion. Does not Speed con 
loads and eonmare pat Steam. 





constant antes varying 
ae Construc- 


he aggermere & BodieywCo. 


MANUFACTURERS OF 


Automatic Cut Of Engines, 
From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
=» Combining Economy and Reliability. 












LEYs AY D GEARING. 


THE LANE & BODLEY CO, 
265 to 273 Water 8St., 





for Catal Catalogue and full partioulann: address, 


TAYLOR MF’G CO., 
U. S. A. 





Chambersburg, Pa., 


ELECTRIC LIGHT CARBONS 


Of guaranteed life and brilliancy to fit any system. In order- 
ing, please state for what system they are required, 


WE ARE MANUFACTURERS OF FIRST QUALITY 


WHITE OAK PINS AND BRACKETS, 


AND CARRY A LARGE STOCK TO FILL ORDERS PROMPTLY. 


Central Electric Company, 


38 AND 40 LA SALLE ST., CHICAGO. 


The Rice Automatic Engine. 




















THE J JOHN T. NOYE MFG. CO., BUFFALO, N. Y. | 











LEATHEROID. 


The best Substitute for Hard Rubber for all Klectric, papeiating rh. Mechanical Pure 
goece, costing less than any other Insulating material of Its class. Furnished In Sheets 
and Tubes of various thicknesses. 


EXPERIMENTAL WORK CAREFULI.Y AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samovule«s and Price«. 


HORACE VAN SANDS, 


733 Broadway, N.Y. 


PS} ELECTRICAL SUPPLIES 


Specialty made of the new 


“CEM” BELL. 


Most perfect House Bell in the market. 
Stamped Wrought Iron Back. Send $1.00 for 
sample by mail, postpaid. 


Send for new Catalogue of Bells, Batteries, 
Annunciators, Ete. 


SPECIAL DISCOUNT TO THE TRADE, 


CHAS. M. WILKIN». E. WARD 
ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 








THE “CEM” BELL. 
FEANELIX 8. CARTER. 





8. 





No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA 
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AUBURN ELECTRIC CLOCK CO. 


No. 3 Green St., Auburn, N, Y. 


Watchman's Register & Fire Alarm, 


(PATENTED. ) 





WRITE FOR CIRCULARS AND CATALOGUE. 








SAFES, 


Fire and Burglar Proof Safes 


For all Purposes. 
Bank and Safe Deposit Vaults, Vault poem, &e.| 
Estimates and drawiugs furnished. 


DIEBOLD SAFE AND LOCK Co. = | 


W. H. BUTLER, Gen’l Agent, 79 Duane St., N. Y. 
ENGINE CO. 


BALLEme.ra: 


AUTOMAT 
CUT-OFF ENCINE 


“The Most Perfect Governing ever 
obtained. 


(ForMERLY PrTrsBURGH CARBON Co.) 


CAPACITY, 


ONE MILLION CARBONS MONTHLY. 


Quality guaranteed equal to any in the market. 


PRICES LOW. 


Liberal discount on large orders. Correspondeno? solicited. 


Pittsburgh, Penna, 





| FARADAY CARBON CO., 














Embodying a 
ew system of « 


ABSOLUTE 
REGULATION jg 


againstachange’ 
of load and boiler pressure. 


WE CHALLENCE THE WORLD 
on good regulation. Only Engine which Absolutely Holds to 
constant speed under ali changes of load. An indispensab'e 
feature for electrical lighting. 

Send for Circular F. 










PHOSPHOR BRONZE 
TELEPHONE WIRE. 


SPRING SHEET and SPRING WIRE for 
ELECTRICAL APPARATUS. 


THE PHOSPHOR BRONZE SMELTING CO., LIMITED. 


S5I2 ARCH ST., PHILADELPHIA, PA. 


Owners of the United States Phosphor Bronze Patents. Sole Manu- 
facturers of Phosphor Bronze in the United States. 


THE 


Ameriead Bell Telephone pany, 


95 MILK ST., BOSTON, MASS. 






‘rade Marks. 


ts Pcaphor- Bionge. i 








This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 

sponsible for such unlawful use, and all the conse- 
auvences thereof and liable to suit therefor. 


THE FDISON | iGHT, 
THE EDISON UNITED MFG. 60., 


65 Fifth Avenue, New York. 


Estimates furnished for Isolated Plants, 500,000 Edison Lamps in use, 























VIADUCT ELECTRICAL WORKS, 


at RELAY STATION, B. 2&2 0. ®. R. 
Office, N, W. Corner Charles and German Sts., Baltimore, MD. 
A. G. DAVIS, President. 





PURCHASE ELECTRICAL GOODS DIRECT FROM MANUFACTURERS AND SAVE 
ALL DISCOUNTS, COMMISSIONS, ETC. 





USE Maenzro Sanat Betis. (No battery.) Protect your houses 
with suRGLAR aLarms, light your gas with ELECTRIC BURN- 
ERs, safer, cleaner and cheaper than matches. 

HOTELS—Use our Guzst CatL, to awaken and call guests by 
sounding a bell in each room; invaluable at all times, but 
especially so in case of fire. 

FACTORIES, STORES—Summon foreman, porter, janitor or 
other employes on different floors with our Maenzro 
Bett. Alweys in order. 


NOTE—Send for Catalogue and mention this Paper 





FOREST CITY ELECTRIC WORKS, 


Sole Manufacturers of 


Cleveland’s Electric Light Cut-Outs, 
GANG SWwitcHteEets, 
AND OTHER ELECTRIC LICHT SUPPLIES, 


In stock and to 
order. 


Contracts made for 
special manutacture 
and forthe exclusive 

@ use or sale of uny 
Teton, alapparatus. 
Electric Light a 
specialty) Descrip- 
ons and prices on 
request. 





Correspondence 
Folicited. 














THE ARMINGTON & SIMS 
Automatic Cut-Of Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 


500 ENGINES IN USE. 
—SEND FOR CIRCULAR.— 


THE UNITED STATES ILLUMINATINGCO. 


59 AND 61 LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK ‘AND VICINITY. 


Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Amo ong the most prominent installations which this Company has effected in the city and vicinity, 

are the following: 
New York Post Office 
Washington Building, 


OVER 2 








St. Denis Hotel, 


Western Daten Building, 
Clob, Coleman House, 
Hote! Dam 


Mortimer “py. New York Club, 

Onion Ferry U Calumet Club, Hote! Normandie, 

Pennsylvania R R. Ferry Co., Lotas Club, Facey Building, 

New York Ferry Co. Union Club States Custom House, 
Matual Life Insurance Co., Associated Press Club, Brookiyn ren at and others,” 
Brook! E Hotel b he oo aged Theodore Stewart, 

Bechtel’s Brewery, Staten Island, Hotel Roy: poate ay Tabernacle, 

Opperman & Ma er, Turtle Bay "Brewery Union quate Hotel, k Bauk. 

Equitabie Sending, Delmonico’s, Misoen Pacific Railroad, 

E. Ridley & C Hotel Brunswick, Missouri, Kansas & Texas Railroad, 


Estimates Promptly made by Experts on application at the office of the Company. 


THE B. F. GOODRICH CO., Akron Rubber Works, Akron, Ohio, 


MANUFACTURERS OF 


HARD RUBBER GoOoDS 


FOR ELECTRICAL PURPOSES. 
Specialties of All Kinds Made toOrder. SOFT RUBBER TUBING and RUBBER TAPE. 
Catalogue and Prices furnished upon application, 


HAW:&:GEAR 


ELECTRICAL APPLIANCES 


Special Tools and Dies. Model and "Wodel and Experimental Work s specialty, 
Wos. ©3 and &5 North sewenth Ssitreet, Philadelphia 
Send for New Catalogue and Price List. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT wa From 10 to 100 Candie Power. DYNAMO MA- 
HINES of Improved Construction. 
oajaniioand tatmaten bossnmuatigar eeiaaidamendincnsaaattideciaiiiiad tiene 
P.O. Box, 3068, Boston, Mass. 
FACTORY AT GAMBRIDGEPORT, MASS. 
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Electrical Accumulator Co: 


MANUFACTURERS OF 


STORAGE BATTERIES. 


Office, 44 Broadway, New York. 


Factory, NEWARK, N. J. 





This company is the owner of letters patent granted to Camille A. Faure, 
January 3d, 1882, No. 252,002, and also of a large number of other letters 
or relating to storage batteries granted to said Faure, to J. S. Sellon, 
2. T. and E, E. Starr, Jos. Swan, J. S. Beeman, W. Taylor, F. King, W. A. 
Shaw, 8. Phillipart and others. 


Said letters patent cover all known forms of Gerege batteries wherein the 
electrodes comprise a support, combined or associa with a mechanically 
mixed or applied active material as well as other forms of storage batteries 


The making, using or selling of such storage batteries infringes the rights 
secured to this company by the above patents, and not only manufacturers 
and dealers, but individual users of such storage batteries, not furnished b 
this company, or its licensees, are responsible for such infringement, and al 
the consequences thereof, and liable to suit therefor. 


We have brought suit in the Circuit Conrt of the United States for the 
Southern District of New York against the Julien Electric Company for 1n- 
fringing our patents by the mannfaciure, uve and sale of storage batterie- 
having electrodes cousisting of a support combined or associated with a me- 
chanically applied active material. 


¥ We propose to enforce our rights and those of our customers and licensees 
under said letters patent vigorously, and shall be obliged to bring suit against 





any and all infringers of the same, 
a 
President, Vice-Pres. & Gen. Mgr. Treasurer, Secretary, 
GEO. WESTINGHOUSE, Jr. Cc. i. JACK 3ON. JOHN H. DALZELL. J. W. MARSH. 





STANDARD UNDERGROUND CABLE GO. 





Arc Light, and Gas Companies 


Owing to Recent Improvements we now make a Specialty of 


CENTRAL STATION WORK 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 








YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 

The United States Electric Lighting C0. 
120 BROADWAY, NEW YORK. 
L 


216 LA SALLE ST., CHICAGO, ILL. 





FOR FULL INFORMATION ADDRESS 








708 Pend Ave., Pittsburgh, Pa, 139 East Madison St., Chicago, Iil., 18 Cortlandt St, N. Y. 


MANUFACTURERS OF 


Insulated Line Wire, Underwriter’s, Magnet, Annunciator and Office Wire. 
THE WARING ANTI-INDUCTION and BUNCHED CABLES and ACHESON COMPOUND CABLE 


For TELEGRAPH, TELEPHONE, ELECTRIC LICHT and POWER, UNDERCROUND, 
SUBMARINE and AERIAL. 


Light Leaded Cables for House Use. All Work Guaranteed. 


THE TREMONT ELECTRIC LIGHTING COMPANY, 
Arc and Incandescent Electric Lighting 


Incandescent Lamps for Dynamos and Batteries, Motors of all Sizes and Descriptions, 
Primary and Storage Batteries for all purposes. 


OFFICE & WORKS, 10 MOUNT WASHINGTON AVE., BOSTON MASS. 


) NEW ENGLAND 
BUTT C0., 


Providence, R.L., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


C Pig "Kelegraph, 


iq iL) Si "Telephone 


ELECTRIC-LIGHT WIRE. 


SINGLE AND DOUBLE 

















pay 


| 





Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 








16x24 DVUBLE BRAIDER. 












THE ELECTRICAL SUPPLY CO. . 


17 DEY STREET, NEW YORK, | 








171 RANDOLPH STREET, CHICACO. 
MANUFACTURERS FOR 


at iE 
, Telegraph and Telephone Companies 





Electric Light 
UNDERWRITERS,’ MAGNET, OFFICE and ANNUNCIATOR WIRE, CABLES of Every De- 
scription, PINS, BRACKETS, CROSS ARMS, INSULATORS, TEST INSTRUMENTS, Ete. 


SUPPLIES OF EVERY DESCRIPTION. 


WE ALSO MAKE A SPECIALTY OF GLOBES FOR ARC LAMPS. 


0., 139-143 Centre St.,N. Y. 
balet Machinists, Manufacturers 
and Dealers. 








Machinery suitable for 


Electrical Goods, 
Milling Machines, 
Drills, Lathes, 

Planers, Ete., Ete. 
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WILLARD L. CANDEE, 


TREASURER. 


CHAS. A. CHEEVER, 


PRESIDENT. 





TRADR MARK. 


THE OKONITE CO. 


No. 13 Park Row, New York. 


INSULATED WIRES AND CABLES. 


Those who have used OKONITE Wires and Cables are unanimous in their dec larations that it is the best 
insulated medium in the market, and as for durability and toughness of compound, it is unsurpassed. 


SOLE MANUFACTURERS OF THE OELEBRATED OKONITE TAPE. 


MINNESOTA BRANCH, | 
Minneapolis Electric Co., Minneapolis. 
PHILADELPHIA BRANCH 
Novelty Electric Co., 5th & Locust Sts., Phila. | 


CHICAGO moons 
& 40 LaSalle St., Chicago. 


wabeedinlt pe ‘CH 
Midland Electric Co., Omaha. 


SOUTH AMERICAN BRANCH: 
West Coast Telephune Co., Valparaiso; Chili; Guayaquil; 


nivis KERITE INSULATED _ 


WIRES AND CABLE 
For All epee of Electrical Work. 


sd * Ecuador. 





its Durable, 
High Insulating 
Qualities proved 
by a Satisfactory 
Record of 
Thirty Years. 


Subterranean, 
Submarine and 
Aerial use in 
all locations. 





Electrical Engineers of the longest experience recommend KERITE as the most reliable insulation 
under all circumstances. Our supesior facilities enable us to offer Kerite wire, either plain taped on 
bre aide d, at alow price. Our KBRITE tape sticks permanently, and isthe only satisfactory tape for out 


of-door work, 


CLARK B, HOTCHKISS, Gen’l Ag’t, 16 Dey St., New York. 
CHICAGO OFFICE, 154 La Salle St. BOSTON OFFICE, 12 Broad St. 


The Callender Insulating and Waterproofing Company, 


45 BROADWAY, New York. 


MANUFACTURERS OF 


BITITE & TRINIDAD INSULATED WIRES AND CABLES. 


Bitite Wires for use under ground, in plaster, damp places, etc., etc. 
Trinidad Wires for Line Work in place of Underwriter’s. 


ELECTRIC LIGHT WIRES OF ALL SIZES A SPECIALTY. 


The Brusi-Swal Elesirie | igh 


OF NEW ENGLAND. 


Ww. a STRONG, President. GAYLORD mrss, Secretary 
D. JUILLIARD, Vice-President. XBORN Treasurer, 


“MH Elizabeth Street, ‘Hew York. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 








THE Arc Lights of various Sizes. 
SYSTEM } Arc and Incandescent Lights from one Dynamo and Circult. 
incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 


— 


BRUSH ELECTRIC COMPANY, 


Sole Manufacturers under all the Patents of Chas. F. Brush and others, for 


ELECTRIG LIGHTING APPARATUS AND GARBONS, 


STORAGE BATTERIES, 


ELECTRO-PLATING MACHINES, 


Electric Motors, Etc., 


THE BRUSH LIGHT STILL LEADS THE FIELD! 


No or ITY DU in the World a4 oa THE BRUSH SYSTEM in SIM- 
PLI URABILITY, EARNING CAPACITY, RELIABILITY. 
Best i is always the cheapest. Forty-five thousand Brush Arc 
Lamps now in use. The actual Bona-fide Sales of The 
rush Eiectric Company exceed those of all 
other Manufacturers Combined. 


ELECTRIC MOTORS. = 


Sizes from | to 40 H. P. now ready. 
Automatic. Return a much higher percentage ses. Driving 


wer than any movere ever offered. Over 1,00 
already in use. 


THE BRUSH ELECTRIC COMPANY, 


Agencies Everywhere. Cleveland, Ohio, U. S. A. 
Parties in the Eastern States can Address P, 0, Box 1772, New York City. 
































Perfectly . 


Ansonia Brass & Copper Co. 


—-SoLE MANUFACTURERS 0F—— 
A. A. COWLES’ PATENTED 


FIRE-PROOF AND WEATHER-PROOF 


ELECTRIC LIGHT LINE WIRE. 






ene Hs a, 


SONNY 






CUT SHOWING STYLE OF INSULATION. 


A.—Co} 
B. B.—T wo Braids, saturated with Fire-Proof Insulation. 
C.--Braided Cotton, saturated with a Black, WeaTHER-PRoor Composition. 


PURE ELECTRIC COPPER 
WIRE, BARE AND COVERED, OF EVERY DESCRIPTION. 
WAREROOMS: 


r wire, 


SAMPLES FURNISHED UPON APPLICATION. 


| 19 and 21 CLIFF 8T., NEW YORE. 64 WASHINGTON S8T., CHICAGO, ILLS. 
FACTORIES, ANSONIA, CONN. 


_ HOLMES, BOOTH & HAYDENS, 


25 PARK PLACE, NEW YORK. 


MANUFACTURERS OF 


Bare and Insulated Wire. 


ly finished 





ad 


Underwriters’ Copper Electric Light Line Wire, h » highest conductivity. 
Copper Magnet Wire, Flexible Silk and Worsted Cords, for {ncandescent Lighting. 

Lead Covered Copper Wire, for inside use. 

Round and Flat Copper Bars, for station work. 

insulated Iron Pressure Wire, Patented Barbed Copper Lighting Protector Wire, 


FACTORIES, WATERBURY, CONNECTICUT. 
——SOLE AGENTS FOR—— 
THE FOREST CITY CARBON MANUFACTURING CO. 
THOMAS L. SCOVILL, New York Agent. 
J. L. BARCLAY, Selling Agent, 185 Dearborn St., Chicago, Ill. 


BRIDGEPORT BRASS CO. 


BRIDCEPORT, CONN. 


INCORPORATED i865. 


BRASS, COPPER «° CERMAN SILVER 


WIRE AND ROLLING MILLS, 


MANUFACTURERS OF PATENTED ELECTRIC LICHT WIRE, 


BARE AND INSULATED WIRE FOR ELECTRIC CONDUCTORS OF ALL DESCRIPTIONS 


Hictesr Tensue STRENCTH. ‘i | COPPER WIRE 


IGHEST CONDUCTIVITY. 
For Long Distance Telephone and Telegraph Service. 


Sole Agents for the BRIDGEPORT ELECTRIC MFG. CO. 























|Leather Link Belt Co., 


The Thomson-Houston Electric Co. 


MANUFAOTURE THE ONLY Perreor AvTOMATIO SYSTEM OF 


ARG AND INCANDESCENT LIGHTING 


Iny THEE WORLD. 





“@ New Llustrated Pamphlet will be furnished on application. 





The Thomson-Houston Electric Company, 


PRINOIPAL OFFIOES, 178 DEVONSHIRE ST., BOSTON. 


WESTERN OFFIOES, PULLMAN BUILDING. OHIOAGO. 
NEW YORK OFFICE, MOTUAL\LIFE BUILDING, 82 NASSAU STREET, 


Prkn-Rumal) Maing & Mt 





ELECTRICAL EXPERT 
In Patent Causes. 
Cc. J. KINTNER, 
No. 265 Broadway. 
Late Principal Examiner Class of Electricity U. 8. 
Patent Office. 





AMERICAN 
















MR ‘i Th) ARUN, ANSLEY, THEE Hus 
To a a Naar ane ad “han 








AMERICAN PAT. JOINT, 


__ 4 new article in Belting which has been tested for 

with Write for particulareand 
Prices tO CHAS, A. SCHIEREN & CO., 47 Ferry Street, New York. 
Brancugs : 416 Arch St., Philadelphia; 86 Federal St., Boston 


711 


PINE STREET, 
ST. LOUIS, MO. 
































